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If all batteries were as fresh as this little rascal you could buy ’em 
blindfolded. But they aren’t! That’s why smart buyers always ask for 
a Delco DC. You see the dealer add the fluid, so you know the battery 
has to be fresh—100‘, fresh. Makes sense, doesn’t it? You’re always 
sure with a Delco DC, the dry charge battery with everything — 
quality, dependability, long life . . . extra starts at no extra cost. 
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Cigar and cigarette smokers alike 
are now enjoying 
“MIRACLE MILD” Phillies 
Panatellas — the first cigar 
mild enough for all smokers. 
Never before has smoking offered 
so much pleasure for so little cost. 
Pick up a pack today! 
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PS Readers 


Plug from a Pro 


“Are You Wasting Money on Premium 
Gas?” [Oct.] was excellent. So often arti- 
cles of this nature contain misinformation. 
In your article, every statement is well 
founded and accurate, and the subject is 
one on which there is widespread misun- 
derstanding among the motoring public. 

We in the petroleum industry are all 
too prone to complain about inaccuracies 
in published articles and we feel it only 
fair to compliment you and Mr. Luckett 
on an excellent job. 

K. C. Baker, Pres., 
J. D. Streett & Co., Inc., St. Louis. 


Straight Talks Gave Straight Dope 


Arrer reading your “Straight Talks to 
Parents” series, my engineer husband 
took your advice and gave our high-school 
son copies of two books, You Can Win a 
Scholarship and How to Prepare for Col- 
lege Entrance Exams. And are we glad 
we did! 

In spite of a woefully inadequate sci- 
ence and math program at our local high 
school, our boy won substantial scholar- 
ships at each school at which he applied, 
including M.L.T. and Caltech. At present 
he is at Rensselaer Polytech. He got 800 
of 800 points in the college-entrance math 
exams. Had it not been for your article 
on scholarships, we might never have 
bought those books. 

Mrs. GLENN Noe, Ada, Ohio. 


New Zealander Takes Tip 


Tue seven tip-offs for rating driver atti- 
tude [“How to Defend Yourself on the 
Highway,” Sept.] mentions a pamphlet 
for law-enforcement officials. As Chief 
‘Traffic Officer of Northland for the New 
Zealand Transport Department, I’d like 
to have a copy of this pamphlet. 

We are fortunate here. Although our 
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TALK BACK 


number of cars per population rates high, 
by a constant campaign against accidents 
we manage to keep them down. But we 
are always looking for ways and means 
to reduce them still further. 
C. C. Davenport, 
Whangarei, Northland, N.Z. 


The booklet is on its way. It’s the U.S. 
Treasury Department Publication 403, 
Pursuit Driving. Others interested can 
purchase it from the Superintendent of 
Documents, Government Printing Office, 
Washington 25, D.C., for 15 cents, 


This Little Phone Went to Market 


As part of a picture-news story in No- 
vember you show a one-piece telephone 
and indicate that it was covered before 
in your December '56 issue. But it has a 
more interesting PS history than that. 

After a look-see through some back 
issues I found a drawing of it when it was 
reported in “New Ideas from the In- 
ventors” [Nov., '47] as a Swedish in- 
vention. One of my hobbies is watching 
to see how many of these inventions 
really get to market. 

B. Morrison, Brooklyn. 


Cheers for Electric Heat 


I nore there are no plans afoot to 
make changes in your magazine. It is dif- 
ficult to see how it could be better. 


My wife and I built our own house, al- 
though we had no carpentry experience. 
After reading about electric heating in 
Poputar SCIENCE, we decided to heat our 
house that way and skip a chimney—I’m 
no good at masonry work. The local 


‘This story actually happened. The men's name hes been changed 
and {ie 4s not hie photograph, Dut the facts ere tr 


“Your name is on the list” 


Doug Mott was not surprised. The recession 
was on and the assembly line where he worked 
was almost at a standstill. 

And then, strangely, the boss began to smile. 
“You know how the Engineering Department 
sends us blueprints and then we have to send 
them back for revision because they just aren't 
practical to produce?” Doug nodded . . . won- 
dering. “That's waste . . . and we can’t allow it 
to continue. That's why we thought that if we 
had a man who knew assembly and production 
—and drafting, too—he could act as liaison 
man between engineering and production, You 
know production, Doug... and you're studying 
drafting with I.C.S. You've got a new job. 
Congratulations!” 

Doug Mott now heads a drafting room. But 
he will never forget the day his name was on 
the list to be laid off. 

Good times or bad, I.C.S. training sets a man 
off from his fellows, puts him on ‘the road to 
promotion, You can start on that road by filling 
out the coupon now! 


1.C.S., Seranton 15, Penna. Naeen Heee tedy Cound 
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NO OTHER WRENCH LIKE 


CRESTOLOCK 


No. ACL110 
10° Size. 1%" cap. 


SCALE MARKINGS 
on the jaws permie 
presetting to any size. 


PUSH TO LOCK 
PULL TO UNLOCK 
‘one hand operation. 


Made by the originators of 
the Crescent Wrench, here's 

a practical, dependable ad- 
justable wrench that can be 
locked at any infinite opening 
size within its capacity. It’s the 
famous Crestoloy Wrench PLUS 
a simple, positive, thumb-oper- 
ated locking device. There’s no 
strain on the lock...no projections. 
Available in 8, 10 and 12 inch sizes, 
chrome plated with stainless steel 
locking device. Sold by hardware 
dealers everywhere. 


CRESCENT TOOLS — 


CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
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power company tried to discourage us, but 
we went ahead and we're perfectly satis- 
fied with our home and the electric heat. 

M. E. Marmor, Bloomington, Ill. 


Defining the K Factor 


As THE owner of a home on a high and 
windy hill, I read your article on insula- 
tion [Oct.] because 
it held promise of 
tips for confining —7 
those costly and illu- + 
sive BTUs. It was 
well written, al- 
though an important 
element was omitted 
in your definition of 
the k factor. 

The k factor is a — 
measure of the num- 
ber of BTUs that one 
inch of thickness 
will pass per square foot per degree F. 
of temperature differential between the 
surfaces, during one hour, Unless a con- 
sideration of existing temperature dif- 
ferential is included, the k factor would 
have no significance. Heat won't migrate 
unless such a differential exists. 

J. G. Haymes Jr., Derby, Conn. 


Temperature differential must be con- 
sidered to make quantitative measure- 
ments. But you don’t need such measure- 
ments to use k factor in shopping 
comparisons of insulation. 


Uranium Scarcity Ended in '52 


Your article, “The Most Fantastic 
Atom-Smasher” [Nov.], says that the 
AEC authorized the A-12 plutonium 
plant in 1950 and canceled it in 1952; and 
that the cancellation was the result of im- 
provements in the uranium supply in 
1950, which included Charles Steen’s big 
Utah strike. Wasn’t that in 1952? 

LaurENcE WEATHERBY, NYC. 


Yes. The AEC should have been quoted 
as saying that the cancellation was due to 
improved uranium supply in 1952. 


Lit 


Short Cut for Long Cuts 


WuEN marking lumber for a cut beyond 
the length of your rule, says Nils Mock- 
ler [“Short Cuts,” Oct.], identify the six- 
foot mark with a distinct “6.” Well, this 
might keep you from mistaking the cut 


IF that's what you want, here's something that will 
interest you—a short course to quickly prepare 
you for your start in a successful accounting career. Not 
a magic formula —nota get-rich-quick scheme—but 
something substantial, and practical. 


Of course, you need something more than just the 
desire. $0, wouldn't it be well worth your while to use 
some of your leisure time in interesting home study — 
over a comparatively brief period? Always provided 
that the rewards were good and thousands upon thou- 
sands have found it so. 


‘A Bookkeeper's or Accountant's duties are interest- 
ing, varied and of real worth co his employer. He has 
important standing with his employer. 


Why nor, like so many before you, investigate 
LaSalle's modern Problem Method of training for an 
Accounting or Bookkeeping position? 


Through more than 50 years’ experience in training 
hundreds of thousands of successful accountants, 
including nearly 5,000 CPA’s, we have developed a 
Practical wining in sound accounting principles and 
Practices, designed to prepare you rapidly for countless 
numbers of high-paying bookkeeping 
and accounting positions. 


You, Too, Can Succeed 


The success of LaSalle graduates 
has resulted from their knowledge and 
application of the principles acquired 
through Basic and Practical Accouns- 
ing, Principles of Accounting and 
Cost Accounting training, offered in 
our step-by-step accounting plan. 
Federal Income Tax is included ro 
qualify you for the many opportunities 
Svailable to bookkeepers and account 
ants with this valuable knowledge. 


Success in mastering the training is 
assured through the guidance of 
expert accountants and CPA instruc- 


tors. You complete the lessons right in your own home, 
in your spare time, advancing as rapidly as your time 
and ability permir.’ Low cost-easy terms. 


Will recognition come? The only answer, as you 
know, is that success does come to the man who is 
really trained. It's possible your employers will notice 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training — 
with increased earnings—before they have completed it! 


Get Free Sample Lesson—Al 
“Opportunities in Accounting’ 


For your own good get all the facts about this short 
course in modern accounting training. Write for Free 
Sample Lesson—also latest book “Opportunities in 
Accounting.” They will prove that Accounting offers 
{brilliant furure to you and will show the wide range 
of opportunities that exist today. No cost or obligation, 
If you want a position of higher income and greater 
prestige... MAIL THE COUPON NOW! 


ACCREDITED MEMBER, 
NATIONAL HOME STUDY COUNCIL 


LaSalle Extension University 


==A Correspondence Institution == 


Please send me, free of all cost or obligation, 
‘sample lesson in Accounting ...also, your lates 
{ilustrated book, “Opportunities in Accounting. 
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‘Dream Jobs’ for 


Wide-Awake Men 


Willing to Train at Home in Spare Time 


AMERICA IS SHORT 
100,000 MECHANICS Fie Anecten nd 
mechanics. By 


90 million vehicles will beon the road, A: 
short 600,000 mechanics! tops: in larger cit 
averages $3.00 an hour. Isn't it time you learned 
well-paid, fascinating, ‘You can if y% 

sure. It tra 
haul and 


coupon for full information. 


Get Experience Using Tune-Up Kit & Tools 


Cineluded with training) 


CTT sends you a Tune-Up Kit, the kind that skilled mechan- 
tes use to locate ‘You receive a compression 
‘Test mp Tester; Ignition Timing 


Light portable see! esse, You allo get’ methenice 
Including socket set. You acquire experience using kit. 


‘N Many Earn Cash During Training 
CTI lessons can pa 

enroll. So. practical 

many students make 
Some jobs in toes 


tools, 


Jou could wel th to. pay. Cale 
‘Could well tara enough to pay” tu 
Hon, “buy. chop ‘sauipment, and. perhaps 
fatten. your savings. account. “CTI 
encourage you to acquire experience—at 
swell an cash—with your training. 


DIESEL MECHANICS OR BODY-FENDER REBUILDING 
instruction is also yours—at no additional 
the facts on CTI traini 

Tune-Up; Overt 


MAIL TODAY +» TWO FREE BOOKS 
{| COMMERCIAL TRADES INSTITUT! 


1400 GREENLEAF AVENUE DEPT. A-991 
ICAGO 26, 
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line and perhaps ruining your last piece 
of wood, but that figure would be hard to 
sand off if you are planning to put a 
finish on the wood. 

As a carpenter, I know a better way: 
On lengths just a little over six feet, mark 
the shorter measurement first. To cut a 
piece 6’ 11”, you’d mark off the 11” first, 
and then the 6, That way, the pencil 
lines are six feet apart and’ couldn’t be 
confused easily. 

Watrer Marynow, Livonia, Mich. 


Fast Action, That's All 


On THE new highway in and out of 
Fulton, N.Y., just completed in the fall, 
they’re using spring-based signs on divider 
islands. Evidently this is an experiment, 
since of the dozen signs on the west side 
half are spring-loaded, the others regular 
posts. Three spring signs have been 
broken off, while one fixed post has been 
bent. 

Thought this might interest your reader 
who said he'd “like to see them make” 
[Oct.] a semiflexible sign. 

R. H. Ferris, Hannibal, N.Y. 


The Split Second 


Wuen they get around to trying to set 
up a space platform, scientists will be 


faced with fancier timekeeping than the 
man on the flying trapeze. Rockets will 
have to meet in orbit hundreds of miles 
above the earth with millionth-of-a-sec- 
ond timing. 

How fast is a second? Our present, and 
ancient, time system is based on the time 
it takes for the earth to rotate once. But 
the earth is gradually slowing down. 
Surely for the space age we need a more 
accurate standard. 

Jason Coscrove, Newark, N.J. 


Scientists at the National Bureau of 
Standards are working to set up a new 
standard. A delicate instrument ticks off 


time by measuring energy given off by 


Learn Radio-Television 


Servicing or Communications 
by Practicing at Home 
in Spare Time 


‘Voltmeter and AC=D¢ 
VM ti 
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Fast Gro ing Field Offers You 
Good Pay, Success, Bright Future 


Bigger than ever and still row. Added Income Soon - $10, $15 


fn tast Thats why fader TV 
Rk Special appeal toambitiws  @ Week in Spare Time 


men not satisfied with their Soon after enrolling, many NRI students 

job and earnings. More than start to earn $10, $15 a week in spare time 

4,000 Radio and ‘TV stations. fixing sets. Some pay for their training and 

ca PA Move than 150 million home enjoy extra luxuries this way. Some make 
4! and auto Radios, 40 million enough to start their own Radio-TV sho 

smiT4 TY sets. Color TV promises NEI training is practical—gets quick resulta, 

femder added opportunities, For the Easy to understand, well illustrated lessons 
trained man, there are good jobs, bright principles. And you LEAR 


. i 
RADIO-TV BROADCASTING (ne, shove) offers 
trian pation ae Operate and Technica 
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tures in Radio TV Servicing of Broadcast 
“Training PLUS opportunity is the 4 

combination for succem, So plan now to pet 
ito Rdir'TV. The technical man i looked 
Up to. He does important work, gets 
pay for it, Radio-Television offers that kind 
Etwork: NRI can supply training quickly, 
without expense of going away’ to school 
Keep your job. while training, You learn 
at home in your spare time. NRI is the 
OLDEST and LARGEST home study Radio- 

Al TV school Its methods have proved succes. 
ful for more than 40 years. 
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MR LINDEMUTH, time CLYDE “Hic | Dept. 9AB, Washington 16, D.C. 

Fort Wayne, Ind. GINS, Waltham, Mass. | Mail_me Sample Lesson and 64-Page Catalog 
1 FREE. (No salesman will call. Please write plainly.) 
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Proto “BET'R-GRIP"® 
screwdriver 
handles give 
you extra 
gripping power, 
reduce fatigue. 
Result: more work 
with less effort. 


ANOTHER REASON YOULL 


PREFER 
PROTO 


PROFESSIONAL 
SCREWDRIVERS 


Long, short or special 
types—you'l find exactly 
the screwdhiver you want 
\ tn the big Proto Line. 


Proto screwdrivers aro 
precision designed. built 0 
last longer. The alloy steel 
blades are heat treated their 
‘entire length. Plastic handles 
have extra deep flutes to 
[prevent slippage and rolling. 
Wood handles are octagon 
shaped for sure grip. mode 
of tough hardwood and (in 


10¢ for 84 page catalog. 
checrbing serene 
ow ook 108 Sana Fe 


‘Ave., Los Angeles 54, Calif. 


IO rorutar science 


atoms of cesium. The atomic clock now 
checks time signals broadcast over short- 
wave radio. These time signals are used to 
set clocks all over the U.S., so unoffi- 
cially you are already on “atomic time.” 


Likes Hard Bathtubs 


I wap the good fortune to visit the 
Brussels Fair while on a business trip. 
Among other items to show the tremen- 
dous potential of the U.S. and our world- 


famed American ingenuity: a bathtub 
lined with cushions! I haven't been able to 
face a tub without nausea since. 

T. L. Rosinson, NYC. 


He Disagrees on Stereo Hi-Fi 


I question the statement by R. S. La. 
nier [“The Facts About Stereo Hi-Fi, 
Oct.] that only the cartridge in the pickup 
unit has to be made special in such a 
system. A vertical motion is necessary to 
track the grooves cut in a stereo record 
using the Estrex 45-45 method. Although 
many older changers and turntables are 
satisfactory for playback of monaural re- 
cordings, the stereo recordings require 
special equipment. 

Rumble and flutter—while tolerable 
with monaural recordings—prove annoy- 
ing as well as detrimental with stereos. So 
most changer and turntable makers are 
producing specially designed motors and 
arms. 

A top-quality transcription turntable 


| may be satisfactory for the majority 


of stereo fans, but most changer units 
built before the stereo boom are not. 
Lowe P. Amos, Toledo. 


Although stereo increases the impor- 
tance of better turntables and tone arms, 
as noted in the article, only the pickup 
need be made especially for stereo. Many 
turntables and tone arms made before 
stereo are entirely adequate. And any im- 
provements in upcoming models, precipi- 
tated by stereo, will also make them better 


“We’re looking 
for people who 
like to draw” 


By ALBERT DORNE 
Famous Magazine Illustrator 


‘o you like to draw or paint? 

If you do — America’s 12 
Most Famous Artists are look- 
ing for you. We'd like to help 
you find out if you have talent 
worth developing. 

Here's why we make this of- 
fer. About ten years ago, my 
colleagues and I realized that 
too many people were missing 
wonderful careers in art... 
either because they hesitated to 
think they had talent .. . or be- 
cause they couldn't get top- 
notch professional art training 
without leaving home or giving 
up their jobs. 

Plan to Help Others 

We decided to do something 
about this. First, we pooled the 
rich practical experience, the 
professional know-how, and 
the precious trade secrets that 
helped us reach the top. Then 
— illustrating this knowledge 
with over 5,000 special draw- 
ings and paintings—we created 
a complete course of art train- 
ing that folks all over the coun- 
try could take right in their 
own homes and in their own 
spare time. 

Our training has helped 
thousands of men and women 
win the creative satisfactions 
and the cash rewards of part- 
time or full-time art careers. 
Here are just a few: 

Don Smith lives in New 
Orleans. Three years ago Don 
knew nothing about art — even 
doubted he had talent. Today, 
he is an illustrator with a lead- 
ing advertising agency—and has 
a future as big as he wants to 
make it. 

Helps Design New Care 
Halfway through our training, 


railroad worker Don Golemba 
of Detroit landed a job in the 
styling department of a major 
automobile company. Now he 
helps design new car models. 
John Whitaker of Memphis 
was an airline clerk when he 
began studying with us. Re 
cently, a huge syndicate signed 
him to do a daily comic strip. 
Earns Seven Times as Much 


Eric Ericson of Minneapolis 
was a clerk when he enrolled 
with us. Now, he heads an ad- 
vertising art studio business 
and earns seven times his for- 
mer salary. 

Having taken our training, 
busy New York mother, Eliza 
beth Merriss, now adds to her 
family’s income by designing 
greeting cards and illustrating 
children’s books. 

Cowboy Starts Art Business 
Donald Kern—a Montana cow- 
boy—studied with us. Now he 
paints portraits, sells them for 
$250 each. And he gets all the 
business he can handle. 

Gertrude Vander Poel had 
never drawn a thing until she 
started studying with us. Now 
a swank New York gallery ex- 
hibits her paintings for sale. 

Free Art Talent Test 


How about you? Wouldn't you 
like to find out if you have tal- 
ent worth training for a full- 
time or part-time art career? 
Simply send for our revealing 
page talent test. Thousands 
paid $1 for this test, but we'll 
send it to you free. If you show 
promise, you'll be eligible for 
at-home training under the 
program we direct. No obliga- 
tion. Mail the coupon today. 


FAMOUS ARTISTS SCHOOLS 
Studio 889, Westport, Conn. 
Send me, without obligation, 
your Famous Artists Talent Test. 


Age 


{please print) 


Stote___ 
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ME—in a Rut? 


=COULD BE! 


YES—you may be in a rut—just getting by— 
and not fully realizing it. 

Every day you stay in that rut you “dig 
deeper” —make it harder and harder to get out, 

So today while you think of it, cake stock 
of yourself—are you getting ahead as fast as 
you should—are you satisfied to go along in 
a small job at small pay the rest of your life? 

Hundreds of thousands of our students have 
won promotion and more money—and the 
prestige and happiness that success brings— 
perhaps we can help you. 

DON'T LIMIT YOURSELF 
For more than 50 years over 1,400,000ambitious 
men and women have turned to LaSalle train- 
ing for more money, larger success in life, and 
greater job security. 

Better investigate—the coupon below is for 
your convenience. Just check the field of your 
choice and we'll send you without obligation 
full information on that field—the require- 
ments and opportunities. 

Take the first step to get out of that rut— 
make more money—get a berter job. 


Accredited Member, National Home Study Council 
MAIL THIS COUPON TODAY 


LASALLE Extension University 
A Correspondence Institution 
4175. Dearborn St., Dept. 183R, Chicago 5, Ill. 


Please send me yout free book on the field I have 
marked below and full information about your 
spare-time training. 


‘Accounting Foremanshi 
FESR eeree Ef Bizrate 
Balinese seen 

O Teame & Machine 
“Transportation Shorthand 
o ‘Taguetrsal D Sales Training 
fanagement 
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for monophonic use. Stereo simply makes 
intolerable the defects that were only an- 
noying with mono records. 


Plans Car, Lacks Plans 


For some time now, I’ve been looking 
for a fairly simple set of plans for a small 
car I can help our 12-year-old boy build: 


Something that has a frame, four wheels, 
a steering device, and can be driven by a 
lawn-mower motor. I’m sure there must 
be many mechanically minded PS readers 
who have built such a small car. Perhaps 
some kind fellow reader will help me. 

G. A. Russ, Willoughby, Ohio. 


Label Says It Isn’t So 


Your chart listing various components 
on 1959 TV sets [Nov.] states that the 
three models of Motorola do not have 
power transformers. That is certainly in- 
correct as I have just bought a Motorola 
—chassis number 544—of “horizontal 
chassis design with new convection-cooled 
power transformer.” It says so on the 
label. 

C. J. Gataterro, New Rochelle, N.Y. 


Correct; model 544 has a power trans- 
former. The error was caught too late to 
change it. 


Straight Talk from a Student 


As a physics student, I find the new 
courses [“New Way to Teach Modern 
Science,” Oct.] interesting and exciting. 
The how-it-works part of the regular 
physics course gives a student a very nar- 
row field of vision, leaving him unable to 
cope with new problems. 

After talking with friends taught the 
old way, I feel that I have a better under- 
standing of physics than they. Maybe I 
can’t repeat by rote how an engine works, 
as they can; but I’ve learned how to sit 
down with the facts and reason it out. 

Ricrarp M, Goupman, Pittsburgh. 
[Continued on re 30) 


Stepping stones to success! 


Give your child the 4 a 
BOOK OF POPULAR 


TYov-can start your child on the climb to-suc- 

"Ycces with Tite Boox or Porvtar Science. 
It will give him a basic foundation in the 
sciences, It may even spur him on to a 
brilliant scientific career. 

‘Tue Book or Porutan Science is much more 
than an encyclopedia. Like any good science 
teacher, it makes “complicated” subjects clear and 
exciting. It is up-to-date and remarkably complete. 
It is published by The Grolier Society, who also 
publish the world-famous Boox or KxowLencr. 

It takes your children through 15 major areas 
of science, including The Universe (astroxoxy, 
astroritysics); ‘The Earth (Geovocy, MINERALOGY, 
METEOROLOGY); Life (moLocY, BOTANY, zooLoGY, 
etc.); Man (ANTHROPOLOGY, GENETICS, PSYCHOLOGY, 
PHYSIOLOGY); Matter and Energy (ritysrcs, cites: 
isrey); Industry (METALLURGY, ENGINEERING) ... 
as well as ‘Transportation (AERONAUTICS, AUTOMO- 
‘TIVE ENGINEERING); Communication (ELECTR 
PHOTOGRAPHY, etc.); Health (HYGIENE, stxo1 
And there are 21 chapters of exciting Projects and 
Experiments. 

‘Tue Boox or Porutar Screxce brings your child 
132 dintinguished scientists and 
‘educators as his science teachers: 
specialists like Willy Ley on 
Rockets, Dr. R. Marlin Perkins a 
‘on Animals, Dr. Lee De Forest 
‘on Radio. There is no set quite 
like it, To find out more about 
‘Tue Book oF Porutan Screxce— 
without obligation—send for the 
free booklet described below, 


The Only Reading and Reference 
SCIENCE LIBRARY of its id 

10 volumes, 4300 can perform unassisted 

pages, more than 4300 with everyday materials 

photographs, charts, etc. 

Phhundreds. in full color. 


15 departments of sci 
New 1958 copyright ence, including The Uni: 
etiion. ite, ‘Animal Life, Man, 
Over 150 simple exper. Matter and Energy, In 
iments and. “do.ityour. dustry, Science Through 
self” projects children the Ages, etc 


BOOKLET OF 12 
FREE ! FASCINATING 
= EXPERIMENTS 


Acup and a coin will show your | 

children how to “bend” light | 

rays. A ping pong ball and a 

funnel will demonstrate law | 

of flight. Your whole family will | Maine. 


LIMITED PRINTING 
MAIL COUPON NOW! 
The Grolier Society, Inc. (Science Division) 
2 West 45th Street, New York 36, N.Y. 


I would like a free copy of THe Lirtie 
Book or Porutar Science, without 
obligation. 


‘There are 
ages 


enjoy all of the twelve safe, 


| 

| 

| 

children in my family, | 

| 

ote | 
easy experiments included in | 


‘Tue Lirrie Boox or Porutar 


Te LITTLE 


oon oF POPULAR Science! For your free copy, 
= mail coupon at once. 
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You ought to know... 


Gaslight 


Noticed 
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again? Is gas coming back to the home? The gas men haven't 
given up, though they've been losing so far in the battle with 
electricity. They're in there, burning to compete. 


The big push is in the appliance field. A line of ultra-modern 
gas household gear that will do anything, or almost anything, 
that electricity will do has been developed by the gas .industry. 
One problem: You may have to repipe your home. 


Radically new gas appliances in design stage include portable 
plug-in burners, coffee makers and frypans, infrared rotisseries, 
gridless ranges. Not-so-new but redesigned heavier equipment 
includes house-heating systems and hot-water heaters. 


All embody a new “power burner” principle. The idea is to im- 
prove combustion by closer control of the air part of the fuel- 
air mix, The units use two ducts: one for gas, the other for 
air, supplied at precisely the right volume-temperature-pressure. 
The mix results in most efficient burning in a covered space 
—with least waste. 


Most dramatic is the gridless range. RCA Whirlpool—heavy 
dreamers for the industry in its market id—developed it as 
part of their $250,000 “Miracle Kitchen.” (It'll probably sta 
there for a while.) You can cook hamburgers directly on a flus 
surface built into a counter top. Flames are hidden underneath. 
The surface itself is Pyroceram—heat-resistant ceramic glass 
developed originally for rocket nose cones. Squares in different 
colors add eye appeal. 


Portable appliances are also a Whirlpool dream, but much closer 
to market reality. The catch: You'll need extra gas outlets, just 
as you need wall sockets for electric portables. 


Jet-Heet comes up with a different innovation—a gas range with 
jot-air cooking. Air heated to 1,000 degrees F. is directed to a 
perforated plate that forms the range top. Again no open flame, 
no grid, no muss. 

Do you pine for the soft glow of gas lamps? At least half a 
dozen firms are in full luction of elegant models for use 
outdoors. Most have traditional Welsbach mantles and glass or 
pyrex chimneys. 


the new pitch in car ads? No more power raves. Detroit 
is plugging fuel economy in out-and-out imitation of foreign car 
appeal. evrolet and Edsel accent their six-cylinder models. 
Plymouth, Chrysler, Chevy, and even Cadillac all claim 10 per- 
cent better-than-last-year economy. Pontiac is way out with a 
20-percent promise for its low-priced engine. 

Some (notably Ford-Mercury-Edsel) stress they use regular 
rather than premium gas with savings up to a dollar a tankful. 
Tally for all the ’59s shows that 19 say they can use regular, 
27 premium. Last year’s score: 13 to 33. 


How do they do it? A little power sacrifice—with claims of 
better performance in “normal driving range.” The Edsel 6 


In Spare Time at Home—Prepare for a Better Jo! 


You build ond 


‘eep ths valuable | RADIO = TELEVISION ~ RADAR 
Votrmeren OE If you are seeking a better 
| the appealing field of Tel 
REAL PROMISE! 
In this fest-growing field, trained Electronic technicians find 
You build ond keep this 5- many peck poring laberiataig {és ln suuestecter 


Coan GACALOSEOrE 4 stalling, operating, servicing. Equally important is the fact 
that these are GOOD JOBS—oflering the kind of a future 
that an untrained man often dreams about. 


No previous technical experi- 
previ a 


DeVry Tech’s 


program also 
includes trai eipfel, Mail coupon 


in Color Television oor 
Your GUIDE 
to Profitable Job Opportunities 


TV-Radio Broadcast Technician 
Color Television Speci 
Radar Operator * Laboratory Technician 
Airline Radio Man * Computer Specialist 
‘Quality Control Manager 
Your Own Sales & Service Shop 
«PLUS MANY OTHERS 


THe SAME EMPLOYMENT SERVICE 


that has hel 


Formerly DeForest’s Tri 
CHICAGO 41, ILLINOIS 
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You ought to know 


has borrowed a Ford engine, while Mercury has cut horsepower 
in all series. Oldsmobile speaks of a new automatic two-way 
choke and an improved carburetor. Chrysler is betting on better 
carburetion, manifolding and rear-axle ratios. 


The new line is old stuff for Rambler, which has been hitting at 
the “gas-guzzling dinosaurs” for some time. And Studebaker- 
Packard has high hopes for the Lark as a new entry in the 
economy-car bid. 


Beef-ier beef: Federal scientists have come up with a new gimmick 
aimed at pleasing the Jack Sprats. It’s silent sound waves— 
super-high-pitche (ultrasonic) signals that transmit varying 
echoes when they strike different densities in the animal's hide. 

Lean meat will sound a different note. Herders will be able 

to pick out exceptional beasts and keep them aside for breeding. 


A drive-in to trade-in thrives in southern California. Every Sunday 
morning one drive-in movie converts to a mammoth swapping 
ground as citizens—white elephants in tow—come in to do 
business in the best Yankee horse-trading tradition. Sellers pay 
$2 a car for selling space; buyers a mere 25¢ a car. Thing’s 
become so popular that vendors have started coming in Saturday 
night after the last show to stake out space. 


Longer cars may boost parking charges at the same time they're 
boosting drivers’ egos. Some garage owners, annoyed at wasted 
space, have started charging a premium on the bigger jobs. 

her car briefs: 


> Up gas tax? Threats of a federal tax increase for motorists 
loom as government budgeters foresee a billion-dollar red figure 
in the highway trust fund. The 3¢-a-gallon gas tax may be upped 
a penny or even more. 


>How are foreign cars doing? Nicely, at 30,000 a month. 
Volkswagen is out in front with a 40-percent lead over second- 
place Renault. Next, in order, are English Ford, Fiat, MG, 
Vauxhall, Simca, Triumph, Volvo, and Hillman. California alone 
registered one out of every five imports sold in the U. S. during 
the first half of ’58. 


> Half-quart oil cans? Maybe. Manufacturers are experiment: 
ing with samples. They'll be a boon to small-car owners with 
odd-capacity crankcases. 

> One tab for dining and car repairs? Tie-in credit cards are a 
possibility if Diners’ Club and Ford officials agree. Members 
would be able to charge repairs on any make car—if done by 
a Mercury, Lincoln or Edsel dealer. Restaurant and repair 
charges would appear on one monthly bill. 


The “Continental” look for men’s clothes is in for 59. Translated, 
it means less shoulder, cutaway jackets tight-fitting throughout, 
even narrower trousers. You may not wear it, but the “pinch” 
may be felt all down the line. 

idle registered; contents copyrighted 
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THIS is how you train at home 
to become a SERVICE ENGINEER 
in the Air Conditioning and 
Refrigeration industry... 


CTI ships you all parts and tools—with shop-prov 
instruction—to build a heavy-duty, commercial-type, 


An old industry offers bright new opportunities 


‘Almost any industry has jobs for men with special skills, - : 
In many cases, good pay and steady work are the rule. ¢Xtra cash in spare time soon after they start. ‘They 
‘Yet-would you be happy in being a repairman all your or get part-time jobs with local 
life? Wouldn't you rather have a job that presents a *Ppliance dealers or air conditioning contractors, 
challenge—still bigger money—an opportuni ? it read the complete story. It fe told in a new CTT 
Listen, if you are ambitious to heep ¢ climbing i caleog. Just fill out and mail coupon below for your 
conditioning and refrigeration industry is growing so fast 0PY- Sample lesson included. No cost nor obligation— 
that 20,000 newly-trained technicians are needed each Commercial ‘Trades Institute, Chicago 26, Til 
year. They can come only from the technical schools. 
Because installation and repair work is important, grad- 
ates may expect high pay and security right from the 
slart. That's not all. A well-trained technician has a great 
opportunity to develop into a Service Engineer. As a 
Iatter of fact, 90 percent of all refrigeration engineers 
are former repairmen! 
If you seek a career, not just a job, get into 
tioning and refrigeration. Your first step is to gain nak y 
and knowledge. Learn at home by practicing with 25 bi 1 


kits that CTI sends. Acquire experience as you train. 


a | 
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GET READY FOR THE SPACE ERA! SEE THE SATELLITES ... THE MOON ROCKETS 


ip, AMAZING TELESCOPE BUYS 
‘*, « AND OTHER OPTICAL BARGAINS 


‘See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL REFLECTING TELESCOPE 


Dortable tripad. Valtable SEAM 


CHANT and 272 page “Handbook of Heavens.” 
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> CAMERA HOLDER for TELESCOPES 
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ots of distant ‘objects White metal 
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___Sock"Ne._98,006-N__ $74.50 fob. 


spots! Includes brac rojection screen, screws. 
Order’ Stock No. 70,162-m, $9.05 Postpaid 


War Surpas ‘American-Made 7159 Binoculars 


iC WAR SURPLUS BARGAIN! 
IAL CAMERA LENSES 
Gov't Cost $1218—Now Low as $39.50 Used 


‘New! 2 In 1 Combination! Pocket-Size 


ported! 
{nrger than's fountain pen. Telexcope ip 10, Power 
Microscope magnifies focus at any 
Fange, Handy for sports, looking at small objects, 
fastioiain snooping. 

‘Check or MO. Satistaction Guaranteed. 
Grider Stock No. 30,089°R: $450 Prise. 


‘ORDER BY STOCK NUMBER 
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SEND CHECK OR MONEY ORDER... SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO. sarrincton, NEW JERSEY 


REPLICA GRATING—Low, 


= 5M" 
cere 


FRECT IMAGE LOW POWER MICROSCOPE 
5X, 10X, 20x $40.00 Voloe—Only $19.95 
Extremely sturdy with 
folor corrected optics, 

ciined viewing. three di 
orking distance under 0b 


able for powers of 15%, 30%, 
‘Stock Ma, 70,172-% 198 Postpaid 


CLOSE OUT! MECHANICAL DRAWING SET 
legulor Price $18.00—Our Price Only $6.00 Postpald 
‘American mfr, couldn't compete with 


foreign imports—thus you Ket 
ripe aga ln. even far” balan 


SLIDE RULE! CLOSEOUT SALE! 
$7.00 Value—Only $3.00 


white solid. pi 
Face scales A-B-C1-C-D-K'Reverse, S-L-T. Inch and. conti- 
top and bottom. Fine lined etched glass cursor, 
Gres Standards equivalents and settings. ‘Smooth and 
yy slide ‘operation Made in U.S.A" Direction Booklet ‘in- 

‘luded. Reeuiar $7.00 Value and an unusual buy. 
‘Stock Mo, 30,288-W. $3.00 Postpald 


FREE CATALOG-N 


Yours for the asking 


America's Xo. 1 sourve of supply for experimenters, 
Robisiets: Complete: ine of Astronomical ‘Teiewcops 
Darts and assembled Telescope. Als Ii 

‘Of Tenses, prism, war surplus optical Instrumenta, 
Darts and” accessories, Telescope, lernscopes, 
Exteiute scopes, binoculars, infrared sulperscobe 
ae 


REQUEST CATALOG-N 


The month in science 


Cocktails: invitation to alcoholism? The widespread American 
of gulping faintly flavored gin before dinner is under attack 
again—and this time not from the WCTU. The latest report from 
the Yale Center of Alcohol Studies tees off on the cocktail hour 
because it can lead to drunkenness. With scholarly restraint, the 
scientists say: 
“If a social institution had been consciously created to foster 
... alcohol-addictive traits, it is difficult to imagine how a more 
effective mechanism could have been devised.’ 
The report explains why: 
1. Tiredness. At the end of a hard day, fatigue makes it easier 
for liquor to fog your brain. 
2. Hunger. When you drink on an empty stomach, alcohol gets 
into your blood faster, in greater amounts, and stays there longer. 
It’s the alcohol in your blood that counts. 
3. Atmosphere. The pressure to assume ay sociability leads 
many people to get high on liquor purposely. 
The blast against cocktails is only a one-page aside in “Alcohol 
in Italian Culture,” a documented study of Italian eating and 
drinking habits. It concludes that Italians (and Americans of 
Italian ancestry) are so rarely alcoholic, even though they drink 
a lot, because (a) they consume mostly wine, (b) they consider it 
food, and (c) they drink it with their meals (not before). Italian- 
Americans, the report notes, become slightly more susceptible 
to alcoholism when the great U. S. melting pot introduces them 
to such un-Italian customs as drinking hard liquor without food 
—the cocktail hour. 


New metals for a new age. Steel is fine for cars and boilers, alumi- 
num okay for airplanes. But what do you use for space rockets 
and atomic engines? The requirements are staggering. The 
machines of the future need stuff that is strong as steel, lighter 
than aluminum, unaffected by atomic rays or searing heat. Al- 
ready metallurgists have nine likely candidates bubbling on the 
back burners: 

> Beryllium—now used mainly as an alloying element for copper. 
It is about half as heavy as aluminum, has a higher melting tem- 
perature. Big advantage: It does not interfere with the atom- 
splitting reaction (it slows down or reflects neutrons without 
absorbing them). Big disadvantage: It’s brittle. 

> Titanium—light, corrosion-resistant, strong, but reacts with air 
at very high temperatures. This one is ady in commercial 
production (for airplanes) on a limited scale. 

> Vanadium—good bet for high-temperature uses. It is not ex- 
tremely strong, but retains what strength it has up to about 
1,200 degrees. Very easy to weld and machine. 

> Chromium (the shiny plating on bumpers and faucets)—stron; 
and stable at very high temperatures, it promises alloys 
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to 2,000 degrees. Unfortunately, like beryllium, it is brittle. 


> Zirconium—quite strong, stands up well against corrosion. It is 
already in fairly large-scale production for atomic furnaces. 


> Columbium—promises structural parts usable up to 2,400 degrees. 
It picks up oxygen and nitrogen from the air, turning brittle, 
but not too rapidly. Extra advantage: plentiful ore. 


> Molybdenum—best of the high-temperature metals now in com- 
mercial production. Serious disadvantage: It deteriorates so 
rapidly in air that it must be protected with absolutely perfect 
coatings (a “brain-splitting” problem, says one metallurgist). 
Even a pinhole in the coating can make the whole part crumble. 

> Tantalum—heavy, strong and tough. It is a sister metal to co- 
lumbium, but soaks up neutrons from atomic reactions while 
columbium does not. Both occur in the same ore, and it is 
difficult to separate one from the other. 


» Tungsten (today’s light-bulb filaments)—“the whooperdo of all 
high-temperature structural materials,” says Armour Research 
metallurgist Donald McPherson. Partly, that’s a disadvantage. 
Tungsten is so difficult to melt that it is hard to work with, 


But don’t count good old steel out, not yet. New research prom- 
ises to double its strength. This would cancel the weight ad- 
vantage of exotic metals like titanium, since steel parts could be 
made much thinner. 


Theoretically, iron should be fantastically _strong—tensile 
strength of a million pounds per square inch. Perfect crystals 
of iron are that strong (large ones have been made, in the form 
of “whiskers,” long but thinner than a hair). Ordinary iron and 
steel consist of imperfect crystals. The imperfections are like 
weak links in a chain, and the metal breaks there at loads far 
below the theoretical limit. 


Ford metallurgists have now cooked up a steel that captures 
some of the strength of the perfect-crystal whiskers. An eighth- 
inch-thick wire of this super steel could hold up the heaviest 
°59 Ford—with passengers. 


Got any tornado pictures? Weathermen are looking for photographs 
(still or movie) of tornadoes. With enough views of a storm 
from different directions, they can measure its size and features, 
using techniques of aerial mapping. This reveals such informa- 
tion as the location of the funnel (it’s not under the main storm 
cloud, but hangs from a nearby stack of clouds). 

Best photographed tornado so far is the one that hit Dallas 
in 1957. The Weather Bureau has 450 black-and-white photos, 
100 color slides and 1,000 feet of movie film on that one. 

If you have any good tornado snaps to contribute, send the 
prints (marked with place, date and time) to: Severe Local 
Storm Research Unit, Office of Meteorological Research, Weather 
Bureau, Washington 25, D. C. 
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This Practical Self-Study Course will give you 
A COMPLETE MASTERY OF 


MATHEMATICS 


EASILY, QUICKLY 


Learn Mathematics...get a BETTER JOB! 


nuclear science, automation, jets and mis 
siles. In fact, the man who has prepared 


INOW, 72 122: sa, Near mathematics 
ter 


sand eet the’ baal training tor bet- 
quickly recognized today and gladly 
aid for. 


~ the kind of training that is 


In today’s fast-moving scientific age, 
there are countless wonderful opportuni- 
‘es for men who Know mathematics: 
‘Superintendents and foremen. technicians 
‘and laboratory workers, designers, drafts 
men, mathematicians and engineers. 
Companies are continually looking for 
trained men, men who know mathematics, 
to help them keep up with the ever-in- 
‘creasing demands In aviation, electronics, 


himself can’ practically “write his own 
tleket.” 

Now you can learn mathematics ~ the 
foundation of all technical work — quick= 
ly, easily, inexpensively and right in your 
own homie, A very simple and interest 
course in book form has been pret 
for you by an expert who has devoted a 
Metime to teaching practical men the 
fundamentals of this int subject. 
Every minute you spend on this com- 
lete, practical ‘course in mathematics 
will pay you big dividends. 


MATHEMATICS For Self Study 


by 1. Thompron, BS. in EE, A.M, Dept. of Mathematics, Pi 
A COMPLETE COURSE AND REFERENCE LIBRARY 
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‘You can gain all the benefits of a mathematical train- 
ing in Just a few months if you will devote only ten 
minutes each day to these easy, practical lessons, 


‘An Expert Gives You His 
Simplified Methods 


Here are but a few of the hundreds of subjects simplified and 
explained in this complete self-study course in mathematics: 
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This German Projector Enlarges Photos, Stamps, 
10 FEET HIGH. ..IN FULL COLORS! [= 


NEW YORK TIMES J 
ITTSBURGH SUN-TELEGRAPH, 
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iv" ELECTRONICS 
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right here in the NEW COYNE Shop-Labs. e,stt Free Book and information, mal! hie 
init frigeration an ri inces can be included. oupon in envelope or Paste on Postal Card, or 
‘Training in Refrigeration and Electric Applia! be included. Coupon in envelope oF 


START NOW-PAY LATER r 
Enroll now, pay most of tuition after COYNE ELECTRICAL SCHOOL 
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Make More Money Soon 
ixing Electric Appliances 


Actual Lesson 


Fast Growing 
FREE= =: 
Good Pay, Security 


__Interesting Work 


Learn at Home in Spare Time 


Earn more money. Enjoy doing important, interesting work. Learn Electrical 
Appliance Servicing. This isa field of increasing opportunity. Today every wired 
bhome has many electrical appliances and milionand milion of new apliances 
‘and sold each year. Find out more about this great, growing field. 
Find out how NR ean train you, at home and in spare time to beam Applance 
Service Technician. See how you can start soon to make extra money servicing Over 40 Years 


- aneae Experience 


Add to Your Income Soon After Enrollment hacks Ue 
Increasing for Service Technicians bbe 


NARI Training is practical, thorough. You understand lessons, amd 
NRI supplies parts to build pr i v 
ractical experience. Soon, you ean add to your icing appliances. 
uild a proftable sideline for your spare time —q od job--develop 
‘your own boss. As a S 
‘are broad Your services a 
in your community. 


eee ranges, es rel | Oten You 
Palast agate ‘ Mail Coupon ‘oi.'tscr FREE 
Ne 


Learn and Earn With Tester 
Diploma When You Finish | pep. 


acai appliance tole cxly with | Pe ond me Bact Applince Servicing Lamon an | 

Portable Appliance Tester you build. You i] Book FREE. (I understand no salesman will call.) 1 

ts iio fern apd do acta ne 

opliance reat jobs. For only $3.0 wi 

Enrollment and 86 per month get training | Name 

feng Tarte topy iy 

ings, Bal coupon’ for 

Expl Lesrn an Bonk—your et step» MAS —— 

(oredr eg a0 isser | 
INSTITUTE, Higa 


DeptBAD, "Weshington 16-0. 6 
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Work, Money __ 


FIX CA RS Fasi! 


OVER 2/5 MILLION 
Corres soL01 


useo ty u 
ARMED FORCES — 2 


BRAND-NEW 
EDITION! 


Yes, Fix ANY Part of 
ANY Car — Quickly, Easily, RIGHT! 


‘OW you can “breeze thru” the hands through every 
Toughest car Fepair Jobs —in step of practically every 
DOUBLE-QUICK time. If you're a job With clear illustrations 
Deginer mechanic you can tackle and 1-2-2 natructiona, these experta 
jobs you Hever dreamed you gould show you how to polish off any 
mandie. And ‘if you're. already an Tepair on any car listed 
expert, you'll save yourself hours of SYoto thru 10581 
Backebreaking’ work. and. save NEW, REVISED Edition 
money, to boot aiter Tou eVerviRISE JOU deen sola No wonder it's'used by the 
It's easy with the big brand-new ieee Sel TB. Armed bare 
Raltign of famous MOTOR'S Man- Try It FREE 7 Doys 
al, You get the expert help of int Tat atl ’ 
Offctal Factory Stop Manuals — the Bayt, duis pmske ligo'a pysceard for Tout agtipny 
{ime and work-saving methods jesus, Check’ Charts, 2 lh jo.0 Dysicerd for Jast sation. 
developed by. factory engineers in Service and (nepair ft 
every auto plant in America for ltl! (ance PACTS, Instructions and 
their’ own ‘motor car RISES, Soni? ‘ 
lines — bolled down in fere’s everything you Book Dap. Berk 021 23h°Weat sath Bt 
one handy indexed book. need to know todo PAST New York i, N.Y. (Schools, Bookstores! 
repairs on Automatic ‘Transmlasions, Write for discounts’) 
AiF'Buspensfons. tent 
{long. Carburecors 
Btecrhie “Genre, “Gene: 
NO guesswork! NO false Power’ sacra sd 
suesswor) ower’ Steering and TmoToR BOOK DEPT. 
starts! MOTOR'S Man- yokes: Sars x Desk 921, 250 W. 55th St., New York 19, N. Y. 
ual ‘starts you from Rissh to me at once (check box cpposite book you want) 
igoratonh”, — expert e CD MOTORS New AUTO REPAIN MANUAL. If ORT 
“nenow-how" guides your Sulremit ¢2 fn'7 days, $2 monthly Yor 3 ionthi ahd 
Filbe “pias a5¢ ‘deivery’ charges)” one month after 
that, Otherwise 1'will rowurn book postpald in 7 days. 
Foreign price remit 416 cath with Seder) 
5 MOTOR'S fiew TRUCK REPAIR MANUAL. If OX., 
Petit remit 42 0 7 anys and $2 monthiy ford months, 
bine 2 every eharges with al payment. Olner” 
Wise Teall return book portvald in F'dayes iPorcign 
Brice, remit ff cash with order) 


to ee Zone.,..State 
Linea Ghsk® bow ft chavs 
Mercury rhs; 
Nash z i = 
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“I save by mail and earn 5%%a year 
It’s safe ...and so much easier... 


I work hard for my money,sowhen 
I chose a savings account I had to 
know my money was safe and work- 
ing hard for me. At First Western my 
savings earn 5% % a year, and inter- 
est is paid every quarter. That means 
I can easily withdraw funds without 
losing interest, or I can let the interest 
remain in the account for compound 
earnings, every three months. 

Few savings institutions can offer 
so much. First Western can do it be- 
cause it is located in the fastest grow- 
ing area in the country, where dollars 
are needed to finance expansion. Of 
course, I checked them out thor- 
oughly and found that First Western 
is the largest savings and loan associ- 
ation in Nevada, with total resources 
over $25,000,000.00. Their officers 
and directors are all community and 


f 


Write or mail funds to: 
FIRST WESTERN SAVINGS 
AND LOAN ASSOCIATION, DEPT. G, 


|. 118 So. Fifth St., Las Vegas, Nevada + A. G. NEUMEYER, Pres. 


state leaders of long standing. They 
have always paid withdrawals in- 
stantly, and have a history of depen- 
able performance as well as above- 
average earnings. 

Another important point. Saving 
by mail is the easiest way to save, no 
traffic, no waiting in line, no wasted 
time. I find I save more, and earn 
more, by transacting my savings busi- 
ness from my own home, with a First 
Western Savings Account.” 


You can open a save-by-mail account 
with as little as $1.00. Accounts 
under $5,000 earn 5% a year, 
accounts of $5,000 or more earn 
514%. Interest is paid quarterly on 
all accounts. Funds received by the 
15th of any month earn from the 1st. 


INVENTORS 


Learn how to protect your invention, The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor’, containing. detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


92-A DISTRICT NATIONAL BUILDING 


WASHINGTON 5, D. C. 


il 
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94.6% OF BAILEY 
GRADUATES ARE EMPLOYED 
AT TOP PAY IN THE FIELDS 


DIESEL-AUTO MECHANICS 
DESPERATELY NEEDED! 


ter demand for our students 


an actual waiting list of 


provide you with housing and part time jobs 
le in. school, plus nation-wide placement 
Service ‘for graduates 


BAILEY Technical SCHOOLS 


1650 $. GRAND ST. LOUIS 4, MO. 


MAIL TODAY ! 


Please. mail imme 


MODEL CHANGEOVER SALE! 
195% MODEL—BELQW CosT! 


8” TILT ARBOR SAW 


BLADE sts AME 
REMAII 
Heo eal oe 
iron and 
srosll comsiree: 


thot fits ony motor, 
Cross cuts, rips, bevels 


is our 1958 model. Each sow 
to you in foctory sealed cartons. Sold 
to you at a 


FREE 10 DAY TRIAL — MONEY BACK GUARANTEE 
Try this famous saw 10 days. If you ore not satisfied that 
It dos work of any tilt arbor saw, regardless of price, 
return 


ight fo refund money if Hock is exhausted 


AMERICAN MACHINE & TOOL CO, 


ROYERSFORD 56, PA 


FREE!" "nna. 


100 scarce, beautiful stamps 
ues of last '12 months, includi 


his gare afer today, pus helpul 
and other ofers fort name, 
for handing fo GARCELON STAMP CO., Dep 
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INV EIN TPORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whethe> your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’? form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS + COPYRIGHTS - PATENTS 
142-Y VICTOR BUILDING, WASHINGTON 1, D. 
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Television 
Servicing 


course Ill 


Color 


Television » 
® 


RCA Institutes offers you the finest of Home 
Study training. The equipment illustrated and 
text material you get with each course is yours 
to keep. Practical work with very first lesson. 
Courses for the beginner and the advanced stu- 
dent, Pay-as-you- You need pay for only 
one study group at a time. 


Send for 
RCA Institutes Catalog 


See coupon on opposite page 


RESIDENT SCHOOL offers Technical latte and Vo- 
‘ational School Courses in Electronica. Day and Eventag 
tlasees. Resident School Catalog nent free cm request 
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PS Readers Talk Back 
[Continued from page 12] 
Next Step—Skidproof Roads? 

I Haven’? seen anything in your pages 
about the new safety pavement on our 
San Francisco-Oakland Bay Bridge. 
Guardkote—a plastic—was poured over 
the surface, then covered with grit as it 
hardened. The result is a thin, sandlike 
coating that’s skid-resistant even when 
wet. They say cars stop in half to three- 
quarters of the distance needed on con- 
crete. Maybe this top coating is the 
answer to how to cut down skids on dan- 
gerously smooth or oil-slick grades and 
curves, too. 

C. L. Snow, San Francisco. 


That Hot-and-Cold Machine 


Since any resistance heater converts 
electrical energy completely into heat, its 
efficiency is 100 percent. This makes me 
wonder what you mean when you say a 
semiconductor thermoelement [“A Re- 
versing Hot-and-Cold Machine,” Oct.] as 
a heater “is much more efficient than a 
regular resistance heater.” 

ANATOLI BosKo, Los Angeles. 


Thermoelectric engineers claim their 
devices are more efficient because the only 
electrical loss is resistance—which pro- 
duces heat, adding to the heat pumped by 
the semiconductor, There’s no standard 
method for computing heater efficiency, 
but if you use this reasoning, you get an 
efficiency above 100 percent. 

Semiconductors are better heaters than 
resistance devices because they convert 
more of the electricity into useful heat 
(of the desired wave length). But even 
semiconductors abide by the energy-con- 
servation laws. 


WwW of Wheat? 


Last year, wheat harvested in this 
country amounted to three times more 
than we could use. Bushels by the millions 
were turned in for government price- 
support loans. And every year the storage 
problem gets worse. 

Couldn't the surplus grain be sold 
cheaply to manufacturers of wallboard? 
They make paneling of cornstalks, wood 
chips and other waste. Why not of grain? 
No matter how little was paid for it, it 
would mean money in the till. 

J. L. Durron, Athol, Mass. 


® 


RCA INSTITUTES proudly 


announces a new home study course... 
ELECTRONICS for AUTOMATION 


Nucleonics, Photoelectronics, Digital Techniques, Synchros and Servomechanisms, Data Re- 

corders, Automatic Process Controllers, Telemetering and Remote Control, Ultrasonics, and 

Automatic Control Systems . . . these are just a few of the many Industrial Electronics subjects 

covered in the new Electronics for Automation course. 

RCA Institutes — now celebrating 50 years of electronic training — adds this new home study 

course to prepare you for a career as an electronic technician. Pay-as-you-learn, You need pay 
for only one study group at a time. 


= 58 


= 
RCA INSTITUTES, INC., He Home Study School Ps-19 
[A Service of Radio Corporation of America » 360 West Fourth Street, New York 14, N. Y. 


Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman will call. 


NAME. 


ADDRESS, 


city. essceeeeeeeensnenennneee ZONE srssosseeee STATE. 


Korean Vets! Enter discharge date 


| CANADIANS Take advantage of these same RCA Courses at no additional cost. 
| No postage, no customs, no delay. Send coupon to: 


RCA VICTOR COMPANY, LTD. + 5001 Cote de Liesse Ré., Montreal 8, Que, 
TO SAVE TIME, PASTE COUPON ON POSTCARD. 
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Cheek the Kind of Body 
"> YOU Want: 


O Slimmer Waist, Hips 


OBroed 
Shoulders, **** 


© More Weight, Solid 


) Mo 
fewer 


ple naturally look up to a Tall Mant You’ 


yourself. Slip into “ELEVATORS” and 
you are that Tall Man—almost 2 Inches 
taller instantly. confidentially, 
‘Only you know ‘the secret*, but 
everyone notices the difterénce, 
Step into ELEVATORS" to: 

the world! 


CMore Powerful 
legs 


O More Ene: 
Restful Slewy 


oe “ELEVATORS” BOOKLET today! 
+++ and I'll Show You How EASILY STONES TARLOW ‘Sales Cope 519, Brockton 68 Mars. 
You Can HAVE It! 

J VST, l! me, in coupon below, the 
iNet toyouSO WAST your triends Gf 
welt to you ur frien 

Will be ninazed? Tl show you how 

Cae ee 


COMPLETE aig 


>] FALSE| _ 
Sab? PLATE | ‘ours 


SEND NOlrmonertet> S15 


fast 15 minutes 4 day—in your own 
ome—or it won't cost you a penny! 

You wouldn't believe it, but T myscit 
used'to be a 9?-ib. weakling. | Fellows (78 


lew process transforma broken or 


Salted me “Skinny.” Girls made tun of me. rash narme and | esos 
THEN'T discovered my marvelous new muscle-bulld- diene for fall roe | astie niet STAR ESS ONT 
ing, syatem=—“Dynamie Temeton. {e Turned feito | deaie acter |REEOEB™ Wine hur Conranoe 

THUSGRIF DENTAL LABS, 27 W:Dnivrn Sot Chace 


such a eRe Of MANHOOD that today I hold the 
ite “THE WORLD'S MOST PERFECTLY DEVEL- 


BP it i> MASTER MIND! UII]) 
DYNAMIC TENSION'—that's my secret! When bas 


healthy, husky fellow 
‘OUI. realize how. fast 


SULTS. That's because 

‘ou can practice in your own 

S$ A DAY—while your chest 

in to swell... those 

‘and your whole body 
(d fO—INSIDE and OUT! 


strated 32-Page Book | 
Just Mall the Coupon 


siete Oe oft eis | MOVIES 
packed with photos, valuable advice, 10 
GATS Soy anata eens SUBJECTS 
pon to me’personally. as ! 10 
Charles Atlas, Dept. 1, re H PLOTS 
115 £. 23rd St., New York 10, f Hl 10 
LEADING 
LADIES 
+ a A Coach ne many se Fou ke) 10 
Sess Foeaat fe )|| Entertainment 
our famous ® smash hits 
HOUSE OF 
FILM 
BOX 2408 L 
woh 
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Get nt TELEVISION 


RADIO-ELECTRONICS 


VEARW ALL 8 puases | op rue INDUSTRY 
BY SHOP METHOD | HoME TRAINING 


1. Television 5. Sound Recording 
including Color TY ‘& HiFidelity 


2. Radio... AM, FM 6. Automation 


4. Industrial Electronics 1. FOC License Preparation 
4, Communications 8. Radar & Micro Waves 


Let Matianal Schools of Ls 
Angeles 2 Practical Resident 
Technet Scheer aver 50 
yest. rain you at home by 
Shon: method ter unin 
operates Al pases a 

TV, Electronics, Radio, e 


Clear, profusely illustrated lessons, shop- 


Practical job projects—all the valuable 
Equipment’ shown above—many other, ma 


YOU are needed io the great modern Tele- with out qualified staff, and Graduate. Ein 
Vision-Electeonics industry. Trained techai- ployment Service, EVERYTHING YOU 

cians are in growing demand, at excellent NEED for outstanding success in Electronics. Ws 
pay, in sales and service, manufacturing. Bicone eeu 


auleasting, telecasting, comm 
search, and many other important branches 
the field. National Schools Master Shops 
Method Training, with newly added les 
and equipment 


YOU LEARN BY SHOP METHOD 


You in your spare you di 


icing, circuit analysis, and do 


reas home for these fasci- aver 100 
ties, OUR OUTSTAND- build a Superher Receiver and a modern TV f 
IS PROVED BY THE Receiver, from the ground up, including a 
SUCCESS OF GRADUATES ALL OVER new, big screen picture tube. You also re- 


n-tovearth experiments 


THE WORLD! ceive a professional, factory-made MULTI 
. TESTER. All of this standard equipment is Prete Heed 
yours to Keep » «at just one low tuition 


We prepare you for a loop ist of job 
opporuinites. Thousands of TV and Radio 
feceivers are being sold every day—more 
than ‘ever before, And, now, Color TV. is 
here, Applications of Electronics in industry 
“AUTOMATION~are growing in tre 
imendous strides. The whole field is alive — 728 Fast stavice- nan now ro 
Opening op new, important jobs, rapedly narionac senoots, peer. mero f 
Notional Schools complete training program 1 ores nowenon 

ales you inal phases of the odastry ! EES my biliniame: 


Kenon. Ro alemman wie i 

Many students pay for their entire training — Teed a | 

and mor with spare time earning. We'll shor scm. I 
you ean, tal Ear Jet ow iss ae 


receive material that shows you 
‘money servicing TV and Radio receivers, 
lances, etc., for friends and acquaintances, 
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ie EARN:I00 


AWEEK AND UP 


BE AN AUTO-DIESEL 
MECHANIC...EARN 
WHILE YOU LEARN 


Many of our graduates earn $100 a week 
and up. You learn fast In our school” and 


Shops because you learn with tools on real 
equipment. Experienced instructors explain 
WHY" and show you HOW, then you DO TT 
YOURSELF. One of the best equipped tech= 
I T k nical schools in. the United States. Thirty- 


NASHVILLE AUTO-DIESEL COLLEGE 

PLAY ANY INSTRUMENT 226 7th Ave. N., Dep, 42 Nashville, Tenn, 
LEARN AT HOME THIS QUICK, JY n 

SIMPLE, MONEY-SAVING WAY a 


GIMPLE as A-B-C. Your lessons consist 


PAINT STRAIGHT or CURVED LINES 
with Sensational PAINT PEN 


000 such’ as Lawre 
fare band LEADERS, 

print and pictures. First 
picture shows you how. Then you 
how it sounds, 

classical an 


training needed. Even if you | $7e%s 173 
ms can soon play | Soe each. Extra 1/4" tp $1.20. 


any instrument. Your friends 
” . Aus coreicte Set $500 


will be amazed! 
STOP CHEATING YOURSELF OF THESE JOYS! 


Popularity! New friends. Gay parties, Good times. Career Cone 8258 Taeoin AY ge 
Extra Money, Understand, appreciate and converse about WENDELL MFG: CO. ——_ 
music. Leam lives and compositions of modern and_sreat 
masters --Relaa! Banish worries. and frustrations. Satsty 


self-expression, creative urge. Gain self-confidence. | ENGINEERIN 
MAIL COUPON FOR FREE BOOK ‘Students given option of studying 


See for yourself why our method has been successful for | Se a ee 
61 years! Read the whole = the anal sir program leading ta" Baehetor of" Eman 

coer story of this “he. 

wonderful method in 36- | Leer Msi Ip 

page illustrated book, | 

For FREE copy, mail ea ee 
No obligation. 

wil call. [ae 

5. “School ot Musi, 

Shatle AtSTs pore Weak, e 

ington, NY. 


‘The 8. 4. dearer in M 
x 


graduate" in 3 years and have 
firthe te w 
Preparatory 


INDIANA TECHNICAL COLLEGE 


19 E. Washington Boulevard, Fort Wayne 2, Indiana 


U, S, SCHOOL OF MUSIC 
Studio A131, Port Washington, W. ¥. 
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“call it a bad day if | don’t 


make $25 before noon” . 


(This ch 


“Just a few months ago I made the big move. I 
gave up my job and started spending all my time in 
the little business 1 had been running on the side. It 
wasn't, an easy decision, but, now I'm tickled to 
death I made it. Not just because I'm my own boss 
or because I have an excellent chance of making 
over $10,000 this year. It goes deeper than thi 

“You see, this idea has caught on like wildfire in 
my town. Not a day goes by without my phone ring- 
ing with women calling for appointments. The be: 
ty of it is that once a woman comes my customer, 
she calls back year after year. Not only that, she 
tells her friends, too, and they call me. Before I 
know it I'm swamped with work. (And at $7.50 an 
hour net profit it doesn't take long before my bank 
account is really mushrooming.) 

“Funny thing, but back last year, before I started, 
I never realized the money there was in this busi- 
ness waiting for someone to come along and collect 
it, Just think: every house in town has furniture and 
most have rugs or carpeting. I concentrate on just 
the better homes and have more work than I can 
handle. You know why? Because women are fussy 
about their furnishings. Can't stand to see them 
dirty. That's why they call me over every year. 

“The average job is worth $25.00 to me and takes 
a little over 2 hours. Out of this, after paying for 
materials, advertising and other expenses I’ net 
about $15.0 clear profit, This means 1 need just 3 
Jobs a day to clear $11,250.00 in a year, Frankly, since 
this will my first full-time year I'll be glad to hit 
the $10,000 mark. But after that this business should 
grow larger each year until I have to hire men to 
help me handle the business. 


Personally Trained 

“Believe me there's nothing magic about it. I didn't 
know a thing about cleaning home furnishings before I 
became a Duraclean dealer. But after my application 
was accepted, I was trained in their factory-training 
school and by a dealer in a nearby town. I was aston- 
ished by the short time it took me to become an expert. 
Actually, much of the credit must go to the Duraclean 

1ceas, Which is so safe it has earned the Parents’ 
iRazine Seal. 

“The portable machine you see is just one of the 
electrical machines I use. It manufactures a light 
foam with a peculiar action chemists call 
‘peptizing’. It means that instead of being scrubbed 

jeep into the fabric, dirt is gently ABSORBED by 
the foam, leaving the fabric clean all the way down. 
Women can't believe their eyes when they see how 
it works. Colors appear bright again, and rug pi 
unmats and rises like new. I don’t have to soak rugs 
or upholstery to get them clean, which ends the 
problem of shrinkage, and means the furnishings 
can be used again the very same day. This alone has 
brought me a lot of customers. 

“As a Duraclean dealer I make money with four 
other services. too: Duraproof . . which makes fur- 
nishings immune to moth and carpet beetle damage 
(it’s backed by a six year warranty). Durashiel 
a brand new dirt-delaying treatment. It coats fa 
rics with an invisible film that keeps dirt out. 
Duraguard, another new service, flameproofs dra- 
peries, upholstery and carpets to reduce charring 


alone brought $4.50 with twenty-1 
minutes work and 32¢ in cleaning materials.) 


ve & ) 


by 
Harold 
Holmes 


and the tendency of fires to flame up. And Spoteraft, 
which consists of special chemical products for re- 


moving stubborn spots and stains. On jobs where I 
perform all five services, I multiply profits! 

“One of the nicest things about being a Duraclean 
dealer is that I get continuous help from Dura- 
clean Headquarters. My services are nationally-ad- 
vertised in famous magazines like McCall's, House 
Beautiful and many others. 1 also get_a complete 
advertising kit prepared by experts. (There's even 
& musical commercial!) I get a monthly magazine 
full of methods to build business and I can meet 
with other dealers at Duraclean conventions. I'm 
also backed by insurance. In fact there are over 25 
regular services I get under their unique System. 

No Shop Needed 

Maybe you too would like to break away from 
your $b ind make a fresh start in a business of your 
‘own. Do you need a shop? Certainly not. T operate 
from homie, Need a lot of money to start? Not at all. 
Duraclean finances reliable men, after a moderate 
down payment. and furnishes enough supplies to 
return your TOTAL investment. 

“You get everything you need: equipment, sup- 
plies, advertising matter, personal training, and reg. 
ular help from Head ters. To et all the details, 
fill out the coupon. e's no obligation and you 
can divide for yoursel). TMl say one thing: if you DO 
become a Duraclean dealer, you'll be glad the rest of 
your life that you took time today to write.” 


Irl H. Marshall, Jr., Int 


Desk 9-181, 
TRUM. MARSHALL Jc. International Headauariers 
Desk Slat, am Wi ‘Rene, O 


'm interested in owning my own business. Please send illustrated 
[otkicts and full details FREE outining the Duraclean > 
“tnd territory arrangement. 


Flesse print 
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Inventors 


L&-you consider yous inyention:valus 
able, take these necessary preliminary 
steps promptly to protect it by apply- 
ing for a United States patent. 


Sketch and describe your 
invention. (For conveni- 
ence in starting action on 
your invention, use “Evi- 
dence of Invention” form 
offered below.) 

Sign, date and have this 
invention disclosure wi 
nessed by two people cap- 
able of understanding your 
invention. 

Have us make a prelimi 
nary search among U. S. 
patents already granted for 
similar types of invention. 
We then prepare a report 
for you on the probable 
patentability of your in- 
vention and recommend 
your further course of 
action, 


This firm is registered to practice be- 
fore the U. S. Patent Office. We are 
available to assist you in the prepara- 
tion and prosecution of your applica- 
tion for patent. 


id to send you promptly and 
tion, an instructive booklet— 
“Patent Protection for Invent ind our 
convenient “Evidence of Invention" form. 


VANS & Co. Wh Vi Grane 


REGIS INT ATTORNEY 
540-A MERLIN BUILDING, WASHINGTON 6, D.C. 


vicror 3. 
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MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you have these troubles, particularly bladder 
trouble, then your condition may’ be traced to Glandular 
Inflammation... a constitutional disease. Neglect of 
this condition ‘often. leads to premature old age and 

sometimes Incurable_ malignancy 

‘The Excelsior Medical Clinic has a New Free Book 

i of men have been sticcesstully 

Springs for Glandular Intlame 
SURGICAL Methods, They found soath- 
ing relief and a new outlook in the future of life, 

Free Book may prove of utmost Importance in 
fe. Write Today. ‘There i no obligation. 


Dept. 86229 Excelsior Spgs., Mo. 


FREE 


WORLI S| FINEST 


ROSE BOOK 


‘JACKSON 
sivoriss Large 
63 Rove Lana Wi 


INVENTORS 


REGISTERED PATENT 
PATENT INFORMATION pdt) 


associari 
wv. 3 


PATENT LAWYER 


rNVENTORS 


U.S. Pat Set free 

book of 

Inventors,"* also 

sent without obligation. 
Cc. A. SNOW & CO. 
REGISTERED PATENT ATTORNEYS 

426 SNOW BUILDING WASHINGTON 1, D. C._ 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. 8. Patent record. Without 
gation, write for sntormation explaining the steps You 
Should take Yo secure a patent.” Fone ne MeP® 
JOHN N. RANDOLPH 
Registered Patent Attorney 
Washington 1 


ROTEST: YOUR 


VENTION BY A 
S. PATENT. SEND FOR FREE 
VENTION RECORD” FORM AND 
PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”. 
CARL MILLER 


TERED PATENT ATTORNEY 


REG 


perior’'s New Model 70 UTILITY TESTER® 


FOR REPAIRING ALL ELECTRICAL APPLIANCES 
and AUTOMOBILE CIRCUITS 


As an electrical trouble shooter the Model 70: 


= Will test Toasters, Irons, Broilers, Heating Clocks, Fans, Vacuum Cleaners, 
Refrigerators, Lomps, Fiverascents, Switches, Thermosto 


Tesisloncen commonly weed in electrical 0 
hectt will tedinte soa 


fe. 
‘from zero ohms to S$ megohms 


Asan Ai fer the Model 70 will test: 
= Both 6 Volt and 12 Volt Storage Batteries * Generators * Starters + Distributors 
ils + Regulators + Reloys * Circuit Breakers + Cigarette Lighters * Stop 


INCLUDED FREE This 64-page book—practically o condensed course in electricity. Learn by doing. 


Just reod the following partial list opplionces ond motors vsing a sim- °. 
ts: Whot ix electricity? * plified trouble-shooting technique. aly 


f 
Siowlited version of Oras ley « Medel 70 comes 
P om $9 R85 
« How to trace rouble inthe zit 


trical “circuits ond ports in 


mobiles and trucks. 


TUBE TESTER 


TEST ANY TUBE IN IO SECONDS FLAT! 


‘¢ Dual Scale meter permits 
Testing of fow current tubes 


= 7 and 9 pin straighteners footing unite which seit for" much 
Mnounted on panel. Thoreand as proof’ we flere ahi at 


® Allsectlons of multi-lement ‘Stour examine elore You 
tude Neste aR $ 50 
Mode! 82 comes complete, Lied 


jin portable, hand-rubbed 
Cublect "with removable’ cover. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER —NO C 0. D. 


ee ee ee ee 
1 hos ELECTRONIC, INC. me 7 
| Dept, B-559, 2849 Tenth Ave, New York 36, N.Y. NAM mmm ~~ 
; | Please send’ me, the units checked on approval If 
| campleteiy satisnad‘t wilt pay on the terme gpecitea Addams 2 1 
Fimiu' return after a 10 day tial positively cancelling ! 
| duf'hurther cbitestion — City D0 BN 
1 “Al prices net. FOB, N.C. ! 
Cherges Added! W not 
Steet setitieg | Modem nota pace ges Motel a... Total Bree e349 ! 
tatorn wall te wa, me SS" atta “is dares $eiS0. wittiin "id" dye, Balance "96.00 
Sona | Saad a, aie Sepa eae 1 
eR ee ee ee 
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These great minds were Rosicrucians... 


foNad 


Francis Bacon Benjamin Franklin [aac Newton 


WHAT SECRET POWER 
DID THEY POSSESS? 


Why were these men great? | 


How does anyone—man or woman—achieve 


greatness? Is it not by mastery of the powers 


within ourselves? 


Know the mysterious world within you! At- | 


tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 

Benjamin Franklin, statesman and inventor 
._. « Isaac Newton, discoverer of the Law of 
Gravitation . . . 
and scientist . . . like many 
other learned ‘and great men 
and women ... were Rosicru- 
cians, The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annual 
to all parts of the world. Ad- 
dress: Scribe B.Q.X. 


THIS BOOK 
FREE 


Francis Bacon, philosopher 


college graduates 
get ahead faster! 


regularly ollege eraduates, ‘Start 
‘Say quarter in thus world-tamed colleges Approved for seterans. 


Bachelor of Science degree in 27 months 


shunting TRO- 
iavennnenome’mscam Homer, 


Ge ROSICRUCIANS 


San Jose (AMORC) California, U.S.A. 
SEND THIS COUPON— 


Scribe B.Q.X. i 
‘The ROSICRUCIANS i 
(AMORC) Hl 
San Jose, California, U.S.A. 1 
Please send me the free book, The Mastery of | 
Life, which explains how I may learn to use my | 
faculties and powers of mind. : 
1 
i} 
1 
1 
H 


Name. 
eT 
City 


Seate. 


prooo------------ 
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I'll Send You This Handsome 


SAMPLE CASE- FREE 


Tw, gieson, mci, Dept. 3-320 
| S00's. Throop St., Chicago 
| Bi Siow NAR wage ye tcl 
| REL Se amanda tee 


fg 
I 


WHAT 
ALL 


AUTO MECHANICS 


WANT TO KNOW 


‘Dieel Engines, Mydromatic ond 
sid Drive Fully Explained. 


KNOW YOUR TRUCK 


THE NEW ELECT Y 


Sohtne ae 


Bae Echigeucrion i 


PRACTICAL | ELECTRICITY eopeatnieer cor 


‘Soest sear 


LDERS GUIDE 5 


Kaa Poe. TL eT TS 
‘incite. 36 1H COUR 


"Si"plgee Sie fhaatace Paced st ey 8 
‘EINE he. 11 th COUPON 


WEW MACHINISTS 


Bethan Bee ee est 
one Fe Been Soret 


Inde Troe narmation 


PAINTING & ELL MANUAL 


"*EaRELE No. 7 1M COUPON 


“7-DAY FREE EXAMINATION 
pee 


AUDEL & CO. 
rae, Mew Tork 10,¥.¥. 


THEO, 


AND TOOLMAKERS 
HANDBOOK 


‘CIECLE Ne. 12 IM COUPON BSG, So Tnttict'Sa Ba 


TCC Ha. 38 1 COUPON 
NG DIAGRAMS 


at ADDITIONAL IMPORTANT, TITLES | 
a 


REFRIGERATION & 
AIR CONDITIONING 


Pee a 


BueemONe biviets 364 Foe i 
Heise ath hte he 


¥ FFTTTTTE 
5 seyeruee 
SB saeeeees 5 
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al 


Vn wey EAR NOISES 


» Learn Weodeerking r 
\\ and Cabinetmaking cians well eved! 


SEND TODAY for proof of how many 
id those 


imple “Elmo Palliative HOME TREAT- 
MENT! It may be the answer to your 
Brayers. Absolutely NOTHING TO WEAR! 

00d results like thous~ 
during our past 20 
you suffer with such con 


TREATMENT ON TRIAL! Send NO 
MONEY « . . pay ONLY if helped! 
THE"ELMO COMPANY 
DAVENPORT, IOWA 


TT and Korean Veterana 
WEAVER SCHOOL OF REALESTATE 11103 


ADD ;. 25 POUNDS 


Complete Home 
Training Course Now Available 


Today—it's easy to acquire the skills and crafts- 
manship of fine woodworking and cabinetmaking 
with Interstate’s complete "shop method” course. 
Prepared by expert instructors, the course con 
sists of 22 profusely illustrated training manuals 
containing more than 1100 pages of instruction. 
Covers all phases of woodworking, including 
selection of woods, planning and laying out proj- 
ects, correct use and care of all hand and power 
tools, joint making, cutting, assembling, finishing, 
simple upholstery, etc. Over 75 learn-by-doing 


E ERY 
2. ie EARN UPHOLSTE! 


instruction projects give work bench training and 
experience in actual construction. Course is ap- ay run your own 
proved for beginners and professionals alike. | businéss AT HOME 


FREE BOOK 


Interstate Training Service 
PORTLAND 13, OREGON 


opsuirree 


SEND FOR FREE BOOKLET TODAY 
a 


INTERSTATE TRAINING SE 
Dept, F-2, Portland 13, 1 
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NOW READY! McGraw-Hill’s New Train-Yourself Course 
“a a a” 


REPAIRING 


RADIO and 


FIX TV RECORD CHANGERS 
RIGHT AWAY 


—even if you've never looked inside a set before! 


AT LAST — at Amazing LOW COST — The 
Most Complete TV-Radio Repair Course 
Ever Published. TELLS and SHOWS How 
fo Do Every Job Quickly and Easily — 
Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 


THIS AMAZING 
OFFER SAVES 
You $11.85! 


placing parts 

'Thiss 1s How” “pletures 

yams. By John Markus, Feature 

fd, Electronics Magazine, 
Servicing 
‘directions, 


pictures and directions cover ANY job 
on EVERY set — tubes, circuits, speak- 


OF PREPARA- 
w 6-Volume 
‘ythings you need 
n the TV-RADIO 
0 pages of money-making 


Gus: Alex Levy, Electronic Trai= 
tng’ Baperts 
Profitable Rodie Troubleshooting 
PRVHERE (0 look and WHA 
to do for every trouble. How 10 


TION — MeGrav-bil 
to know ti 
boom. Over 


BIG MONEY — Spore 


“Knowshow'" by top factory engineers __ Forget lack of experience. Forget your ‘ or ie 
and clectronie experts, THREE giant age. Over 40 MILLION TV sets, 120 | Svold, costly mistakes, handle 
REPAIR MANUALS fell and show how MILLION radios—and the shortaye of | {ii'“how-to" ius, ‘By Wiliam 


to FIX every trouble the caay way. TWO 
huge TROUBLESHOOTERS tell ex- 
actly WHERE ‘to begin, WHAT tools 
to te, HOW to “polish off” every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
et ahead fast us a repairman — build 
up your own business, full or spare 
time, for BIG PROFITS! 


EARN While You Learn 


‘Tested —and now used in top achools, 
and repair shopa-— Course volumes are 
Simple enough for green’ beginners, 


amazed “pros” with new ensy methods. 
Starts you doing simple repairs —and 
arning money — from very first ehap~ 
ter. AWC pictures and, directions make 
tougher joby a “snap.” i fins 
ish you can earn many times its cost, 
NO previous training needed. NO com- 
plicated formulas.” PLAIN” ENGLISH 


repairmen —mean big money for you. 
Course makes it easy to “cash in 

time or full, start your own bi 
enjoy your work and a big bank account! 


SEND NO MONEY 


‘Try Course 10 days FREE. (We pi 
shipping!) If you don’t agree it can get 


turn it, 
keep it. Earn w 

you learn ; and pay 
the low cost on 
easy terms. Ma 
coupon NOW. 
MeGraw-Hill_ Book 
Co., Dept. PS-1 
327 West 4ist St. 
New York 36, N.Y. 


vol. Mearai 


MeGRAW-HILL Book ©: 

327 West 41st St., New York 36, N. Y. 

end ime — postpaid for 10 sa¥s" reer sara the 
Ri Tv, 3 


Marcus, Alex Levy. 


Profitable TY Troubleshooting 
© tenets to Pix 


{ce 'heneh, ete. 270 paxes, 
‘Acp-€. pictures, By Bugene Eck- 
fund, Eng. DuMfont Lab... Ine. 


© Complete Home Course Outline 

Getting started in televi< 
slon and radio servicing. How to 
fget the most out of your Course 
flow to get ahend PAST. By 
John Markus 


~ Dept. PS-1 


Radio and Changer. Servicing 


ALL THREE Valuable Repair Aids: TV, RADIO, and 
CIRCUIT Detect-0-Scopes (Total Retail Value $3.00) 


FREE — whether you keep 
the Course or not— THREE, 
amazing DETECT-O-SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot. all tube 
oubles ina jiffy. CIRCUIT 
ope spots all circuit trou 
bles. Make fix-it jobs easier, 
faster. 16 x 21 incbes. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 


Fre 


Eourse Wf okay. Til remit only $4.95 in 10 days: th 
$5.0 mitty Tor 9 months (A totalanvings of 1.8808 
fhe"reualar price of the Course and Deteet-O-Beopes.1 
Gthersise, Yt return Course in 10 days: bay Dothine. 

reso seid raet (to nrxr whether or not 1 keep the 
course) the Srv. tanto, and CINCUIT BETECT-O-SCOPE 
Starss, — total vaiue's3.60 


Name 
‘Biease Print” Sica) 

Address 
Zone No. 
ae a 
if You breier to enclose frst payment 
‘of $4.99 with coupon” Same easy Pay plan; same 10-day 
Feturn privilege for full refund PS-1 


— SSS 55555554 


January 1959 fl 


city 
ENCueck were 


MEN! Make up to 


*L000° 


IN A MONTH! 
without “SELLING” 


Sensational Demand for Low-Priced Fire 
Alarm PLUS Sure-Fire ‘'No-Selling” Plan 
Offers Ambitious Men Huge 
Profit Opportunities 


AMAZING NEW INVENTION 


Nearest Thing to 
AUTOMATION SELLING 


o/s no oe Ben eee oe 


Atul beeats 


No rou ie 


Lighted-Mateh 
Demonstration 
Sensitive! Lighted 
match trigeers| 
Riarms in 3 sec: 
fonds 


vatrate 
rihine 
ne 


‘Alarms 
“titfon ‘anywhere, Get In on the 


{$,,080,00 promt Im aw month No con 
rounti tobe now. ust ths compen 


MERLITE INDUSTRIES, Inc. 
Ne i New York 16, N. ¥. 
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Pays 
BIG! 


Mail Order 


NEW METHOD STARTS YOU NOW! 
Men-women. yout oppertunity fer bia cash profits in mal order, World 


Melimecr, now reveals weereis of his 
Thside facts that Have brought him « foreune 
Thome. First real puide of ta kind to. mall 

"you shortcuts fo success, New method 


CRITERION CO, 331. Church Sty. Harford, Conn, 


t MNICAL INSTITUTE 
yBUPARA ee TES VALPARAISO, INDIANA 


a pe 
Scares wat faa 

Blackstone School of Law, 307 N. Michigan Ave. 
1890 Dept. 121, Chicago 1, Illinois 


NEW, NATURAL LIGHTWEIGHT 


DENTAL PLATE 


SEND NO MONEY xc 
CUINEAL DENTAL LAB. Maa 


r High School e 


MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school. 
Progress as fast as your time and abilities permit. Standard 
H. S. texts supplied. Thousands enroll each year in this 
61-year-old school. Send for FREE descriptive booklet. 


[AMERICAN ScHooL, bo 


| Drexel at S8th St., Chicage 37, 1 
| Without obligation, please send FREE descriptive booklet 


NOW IT’ 


EASY 


AT HOME - QUICKLY -IN YOUR SPARE TIME 


MECHANICAL 


HERE'S YOUR CHANCE! No matter 
where you live... no matter what your 
present job is, you too ean soon be cashing 
big’ pay checks and enjoying an assured 
fature in drafting! Never before has there 
been such a demand for trained draftsmen 
the key men in all industry. No pro- 
féasion has a brighter future! Draftsmen 
Wy ++.are in line for promotion 

positions. 


f NEEDED! The Cleve- 


under C. 

proven, up-to-date course that has helped 
thousands of others on the road to success 
{many of them with only grammar sehoo! 


present job 
home in your 5 


COMPLETE 
EQUIPMENT 
GEL, will supply 
you ‘need—ineludia 
And "imported, quality 
Drawing pencils, p 
furnished! "I 


PROFESSIONAL 
Aton 


th 


ARCHITECTURAL 


AERONAUTICAL 


You, Too, Can Have: 


CLEVELAND 


ENGINEERING INSTITUTE 
ENGINEERING DRAFTING EXCLUSIVELY |} 


MORE MONEY 
PROFESSIONAL RATING 
BIG PAY JOBS 

BRIGHT FUTURE 

JOB SECURITY 
SUCCESS 


EARNS $020 NONTH | 


My first position after com- 
bring pl 's course jumped 
from $300 up $820 


is best for YOU. Many students, as. the 
advance, earn extra money by doing part- 
time drafting. Many 


FREE! AFTER YOU 


INSTITUTE IN 

graduate training is opti 

WE HELP YOU G 

you have graduate ¥0 

find a position, Our Job-Findiny-Service 
of its kind offered by a 


oRapuATE, 


‘any way, write for the Cleve 
ing Institute Success Book and a Sample 


CELI, course 1 
Foreman with 
erease in salary 

‘Wim. Reichers, New York 


is made Shop 
per cent ine 


VETERAN 
|APPROVED| 


"L wax promoted from the 
production line ahead of four! 
‘other men and got a good pay 
increase after finishing ‘the 
CEM. course." 

W. K. Andersen, Wise, 


i GOOD START 


“The drafting job which I got 
with your assistance is going 
Yery good. The C.E,1. Mechan- 
Keai Drafting Course has given 
me a real start.” 

R. Bisenbart, Wise. 


| BIG FUTURE 7s, 


“T have been transferred to the 
Mech. Eng. dept, as a Mechan 
eal Engr. Trainee. C.E.1. has 
given me a big, push towards 
R. Hodge, Netherlands Indies 


MAIL COUPON NOW! 
“CLEVELAND ENGINEERING INST., De 
toe. Euclid Ave. Cle 


lease RUSH my Free Success Book and Sample 
wafting Lesson in C Aeronautical 
OO Mechanical 


. 1 
1 Acchitectorat H 
My Nome .. 

U dress 


tity. Zone. 
(No Obligation—No S¢ 
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Complete Training 


... AT ONLY A FRACTION OF THE 
PRICE YOU MIGHT EXPECT TO PAY 


— 


for the complete 2-volume home 
training course (or buy books 
separately if you prefer) 


LEARN ELECTRIC MOTOR 
REPAIR ‘NtUDING compere 


REWINDING) 


‘Train for good pay in this uncrowded ficld! Lear at 
home to service and 10 


rewind practically any electric motor— 
motors, to big industrial motors and 
‘control equipment, This 56 


‘comes for repair, just lool ELECTRIC 
MOTOR HEPAIN shows you exactly what to do. Right down 
the line, it explains troubleshooting, repair, rewinding and 
other maintenance in a way you can understand even ‘with= 
lot of previous electrical training. Price only $6.95 
teparately, ut see money-saving offer in coupon. Money- 
back uarantee, 


LEARN TO REPAIR ANY 
ELECTRIC APPLIANCE 


‘This 370-page Rinehart ELECTRICAL APPLIANCE 
SERVICE MANUAL ‘shows you how to de the toughest 
repair jobs as well as the easy ones—even if you've never 
fixed an appliance before. Gives specific instructions on ev= 
ery modern appliance. Includes refinishing methods. Handy 
charts help you locate troubles fast, Simple test instruments 
you can make yourself are explained. Tools, wiring problems 
ape clectrical principles are fully described. Gives you the 
“know how” you need to eam spare-time money fixing 
appliances—or, to build a full-time repair business, Only 
35:00 separately~or sce money-saving offer in coupon. 


SPECIAL OFFER... you save $1.00! 


If writen in “lesson” form and sold a8 a course, you'd 
rorard these two preat hooks as a bargainat S100 of Sore 
‘Rogether: they form a G90-pnge electeal repete ubary th 
tneker i oasy to tran for Bie posdepaying mwsdars ect 
sion. Under this new offer, you save $1.00 on the regular 
price ofthe ewe books. And you can pay i easy instalsents 
Biel you we thot 
EARN WHILE YOU LEARN! 

[ Dept, PS-19, RINEHART « COMPANY, INC. J 
| 20 Stndicon’ Aven New York 16004 

Ci etecrmic moron” C) eutcraicat appuiance | 
19 Repatn gos) Senvict MANUAL (33.00) | 
| () MONEY-SAVING OFFER—Save $1.00 | 
Send both books at special price of galy 310.85 (remular 
| Drie S1L05). Payable at Tate $4.95 after 10 os Wf | 
| Foc ates’ bo itay tenks end’ $9 oer moun ee f 
| 
| 
| 


‘months. (SAVE! Remit price with order ond we pay ! 
Deatoye, Some’ 1O-dey ‘return’ privioge ‘with imeney | 
ide 


Name. 
Address... « 
City, Zone, State. 

[Bed cireccsenae 
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SHORTHAND 


Write 120 words per minute 
Age no obstacle—LOWEST COST 


uy tsed fr ead 
faftices nod Civil Service. 120 words per minute—S0' 
PASTER than Civil Service requirements, Over $00,000 


8 Ft. SPECIALS—%1.25 


FOR ADVERTISING FRANK SALES Dept, P5159 
B= 3930 Sunset Bid. Los Angeles 2, C1 


How to Make Money with 
ee Simple Cartoons’ 


‘A book everyone who likes to draw 
‘should have It ia free, no | Fae 
obligation. Simply addres | BOOK 


JARTOONISTS. EXCHANGE 
Dept. 191-D Pleasant Hill, Ohio 


CREATIVE PRAYER a 


DEALS DIRECTLY WITH UNIVERSAL MIND! 
 Heols the body He Atri ‘ond friends 
Wins " 


Write for tree booklet 
7221-P Beverly Bi 


to INSTITUTE OF PRAYER 
‘Los Angeles 36, California 


WANT A BETTER JOB? BECOME AN 
ELECTRONIC ENGINEER 


ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONIC ENGINEERING 


APPROVED FOR VETS—ENROLL NOW! 


PACIFIC STATES UNIVERSITY, 


| 3880's: western aves Los Angel | 
| Please send your FREE CATALOG. | 
Lncipdssscaaeosoessease | 
Aare. J 


Here" 


els Positive PROOF Yo, Con 
SAVE MON EY 


on America’s Greatest HIGH-POTENCY 


VITAMIN-MINERAL FORMULA 


No Vitamin Product Anywhere 


potencies shown at the right! 


If you are taking vitamins, get out the 
product 
so-called “money-saving” direct-b: 
or one of the exorbitantly-priced “ 
Compare the ingredients with the all-inclusive 
OPTIMS Formula at the right and see how much 
MORE you get for so much LESS money! 


Compare the Potencies for Absolute 
Proof You can SAVE MONEY! 


Stop buying blindly! Keep in mind that potency is 
the one factor that determines value, and you'll 
get quick proof that there is no vitamin supple- 
ment anywhere near this tremendous value. Begin 
to cut your vitamin costs NOW! 


Buy in Confidence the Doctors' Way 
For over 36 years, Doctors, Hospitals and over 
2,250,000 families, coast-to-coast, have cut their 
vitamin costs up to 60% the easy, economical 
Vitamin-Quota direct-to-home way! All orders are 
supervised by Qualified Pharmacists. Your money 
back if not completely satisfied! 

$2.75 


100 CAPSULES. 


ici 250 CAPSULES. 6.25 
500 CAPSULES... 11.75 
1000 CAPSULES.. 22.00 


Buy the larger sizes for greater savings! 


OPTIMS ARE SOLD ONLY AT THE ADDRESSES BELOW. 
Order C.O.D. or save all charges by sending check 
or money order. WE PAY ALL POSTAGE. 


VITAMIN-QUOTA 


jpecialists and one of the world’s 
largest distributors of vitamins. Estab. 1923. 


Dept. 1-542, 880 Broadway, New York 3, N.Y. or 
Dept. T-542,1125 Crenshaw Blvd.,Los Angeles19,Cal. 
Soles in Calif. add 4% to total of order 


-AND 
WE MEAN ANYWHERE... Even Comes 
Close to this Tremendous Value! 


Try FRESHLY-PACKED, Guaranteed-Potency OPTIMS 
today, at a cost of only $2.75 — not for the usual 
30-day supply — but for a complete 100-DAY 
SUPPLY— one a day gives you the massive 


‘OPTIMS NUTRITIVE \ 
SUPPLIES FACTORS © 


in @ single Copsule! 


21 VITAMIN ELEMENTS 


including 5 mcgs. of the omazing “RED’ 
yf with the Intrinsic Face 


‘and other stimu- 
lonts for the growth of 


RED BLOOD Cells... 


12 ESSENTIAL MINERALS 
5 AMINO ACIDS 


Each OPTIMS Capsule Contains: 

21 VITAMINS 12 MINERALS 
Vitamin A 15.000 Unite 
r 


Calcium 75M 
Phosphorus 
Magnesium 


5 AMINO ACIDS 
4i-Methionine 20 Me. 


Only $6°° starts you in 


TELEVISION 
RADIO 


; a 
Learn in spare time at 

ome to fill the best paying 

—my new, faster way: 


h 
jobs 


We're moking it easier than ever 
to become a well paid Rodio-TV 
Service Technician the prove 

“Learn-by-Doing’ Sprayberry way! 
EARN WHILE YOU LEARN! 


Radio-Television Service 
needed at once by 
i you are looking for 
better pay,a bright future and inter- 


. You 
ih actual parts and eqiip= 

Build the famous Sprayber 
Bet, Multi 


Jers you 
of training experience. Three 
ans to. a 


60 Page Catalog 


FREE and Sample Lesson 


‘Sprayberry Academy of Radio-Television 
112 Jarvis Av, Dap 580, cheap 25, I, 
Please rush tatalog on your ALL-NEW ff | 
Radio-Television Training Plage (under 
stand this doesnot obligate me. Nosalesman 
‘wil eal include Sample Lesson FREE 


DRAFTING is 
the way to Biq Income 
OPPORTUNITIES ! 


e in your spare time, Be- 
onal ‘Drafts 


lear. You learn vy ma 
wings. planning ‘production. see 
jevelop. "You learn the interest= 
“tovreinember way by doing 


PAY AS YOU LEARN PLAN 


0 iMhustrared drafting 


ty 
Gtnisty 
Tavrence Ate. 


TURED 


BE FREE FROM TRUSS SLAVERY 

ely you want to THROW AWAY TRUSSES FOR- 
‘be rid of Rupture Worries. Then Why Do you 

put up with wearing a griping, chafing and unsanita 

truss the balance of your life? If you do, it wil! NOT 

be through necessity but through choice on your part, 
‘Now there isa new modern Non-Surgical treatment 


| that is designed to permanently correct rupture. These 
| Non-Surgical treatments are so certain, that a Lifetime 
Certificate of Assurance is given. Write today for our 
New FREE Book that gives facts that may 
painful, expensive surgery. Tells how non-surgicall 
you may again work, live, play, love and enjoy lif 
the manner you ‘desire. ‘There ts no obligation, 


Excelsior Medical Clinic, Dept. 6224, Excelsior Spri 


‘Trae en eucn 1.009 
Troon moe 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 


26 7mm Ave. Wa. Depth eshvitla 3, Tenn. 


BUILD 16 RADIO 


CIRCUITS AT HOME WITH THE NEW IMPR 
SSIVE RADIO "“EDU-KIT"® 


A ranctical 
fomeracio $DD.95 
‘compLere 


COURSE. Only, 
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UY DIRECT FROM 


One of our BEST Values! 
2.9 AMP HEAVY DUTY 
Yq" RAM DRILL 


with Jacobs Geared Chuck & Key 
"RL $14.95 


TRIBUTOR — SAVE UP TO 75%, 


ROI ‘SOLVED FOREVE} 


WITH 
Sanding Accessories! 
OWN 


abe 


| = sm oat Tinibian baits 


Top, guaiity german 


‘New Protection Againat Winter Freexe-upst 


err FROST, SNOW, ICE AWAY FROM 


Warm’ a Bry ALL WINTER | Prk Misamis 


with FLEXIOCE RUBBER pera 
GARAGE Door| “T flagged 


ey. ip Ba 188 
‘nend: $7.50 


sanuary 1959 AT 
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SAVING 


1959 


y 
é 
0 
; 
y 
a 


ON EVERYTHING 
IN ELECTRONICS 


EASY TERMS 
AVAILABLE 


j Heres the complete guide to every- 


thing in Electronics for Expe: 
menters, Builders, Amateurs, Serv- 
icemen, Engineers and Hi-Fi 
enthusiasts: 


‘Amazing Bvild-Your-Own KNIGHT-KITS 
Everything in STEREO Hi-Fi 


Paging Systems 

TV Tubes, Antennes, Accessories 

Amateur Station Equipment 

Lotest Test & Lob Instruments 

Industrial Electronic Supplies 

Parts, Tubes, Transistors, Tools & Books 
SAVE on everything in Electronics 
at ALLIED—get fast, dependable 
service, expert personal help, guar- 
anteed satisfaction. Send today for 
your FREE 1959 ALLIED Catalog. 
Everything in Electronics 
From One ible Source 


ea iain 
Se —r fh 


ALLIED RADIO, CORP., Dept. 7-A9 
100 N. Western Ave., Chicago 80, Il. 


O Rush FREE 1959 ALLIED 452-Page Catalog 


Nome 


Catalog 


Address 
City, Zone——State__ 
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Why “Good-Time 
Charlie” Suffers 
Uneasy Bladder 


Such a common thing as unwise eating or drinking may 
be-a source of mild, but annoying bladder irritations — 
making you feel restless, tense, and uncomfortable, And 
if restless nights, with ‘nagging backache, headache or 
muscular aches and pains due to over-exertion, strain oF 
‘emotional upset, are adding to your misery—don't wait— 
try Doan’s Pills, 

‘Doan's Pills have three outstanding advantages 
three ways for your speedy return to comfort. 1 
an easing soothing effect on bladder irritation: 
Dain-relieving action on nagging backache, head 
Ealar aches and pains. 3A wonderfully mild diureticaction 
thru the kidneys, tending to increase the output of the 15 
milles of kidney tubes, So, get the same happy relief millions 


Home-Study Course—Only $5.93 
‘eine’ done pK 


FRUPTURED 


TEST THIS FOR 30 DAYS 


Wear a Web~for comfortable, guar 
anteed relief! If not satiated after 
trial, full purchase price refunded. 
Write today for free book on rupture care, 


WEB TRUSS Co. Dept. PS-1, Hagerstown, Md. 


Print YourOwn 


Carda, Stationery, Advertising, Cirealars, 

gba peg and mov ey rah work 
‘ole Save money, Sold direct from fae? 

tory only, Raised printing like engraving, too. 


| fig BETTER PAY ond a 


me Try these 1001 | BRIGHTER FUTURE 


Furniture Projects AUTO MECHANICS 


UD tables, desks, pays off BIG 
ry recat with our world-famou| 


SHOP TESTED 


how EASY 


MAKE YOUR FUTURE AS 
BRIGHT AS THEIRS 


or of months, You 


Sour nofuture job 
y, big-tuture 
nio-Diesel 
Proetilustrated 


she facts. 
below, No 
man will 


TRY IT FREE 10 DAYS 
fe FURNITURE 
WORK e 


YOU GET AND KEEP ALL THIS) 
PROFESSIONAL EQUIPMENT 


D. VAN NOSTRAND CO. 
Dept. 351, Princeton, N. J 


N.S. Training is Better. 
More Complete, Lower Cost 
BETTER 


Bin Resid 
ot, Labs, MORE CO 
t learn all ph 

iB 


FF catia : i cs 
PO) : q others ee 


TODAY to enjoy an exciting new hobby! Get thi yp 
wet asamon brought to you from 3 rm vies it you wish to take Resi- 
the wilds of Arica. © dent Training at Los 


Zane 
iter fuegte biedsy scion linger = Illustrated Fact Book 
UME tare semis nas 4 Actual Lesson 
Mail coupon now. Rega Fost Ton 
Complete TV-Radio Electronics training also availad 


jpluy other exciting offers pectin 
sts. Supplies limited. ACT NOW? 


DEPT. HI9PS _JAMESTOWN.NLY. 


Pees | NATIONAL@™MODSCHOOLS | 
warionat recuhtensewo0ts, pest, De-18 
4000 S. FIGUEROA ST., LOS ANGELES 37,CALIF. 


Namen 


Address 


a 
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MEMORY 
UNLIMITED 


JUMPED into the first railway compartment 
I which seemed empty: my eyes fell on a book 

left on the seat opposite by a previous pas- 
senger. 


T took it up absent-mindedly and ran through 
the first lines, Five minutes later I was reading 
it as eagerly as a clue to a hidden treasure. I 
learned that everyone's memory is capable of 
fantastic feats; that an ordinary person if he has 
taught himself to control the way in which his 
brain stores impressions can memorize accurately 
long and complicated lists of facts after reading 
them over only once or twice. I thought I would 
test the truth of the statement. 


I took a timetable out of my suitcase and be- 
gan reading quietly in the manner prescribed, the 
names of about one hundred railway stations. 
I observed that, after reading them over a few 
times, I could recite the whole list off with hard- 
ly a mistake, With a little more practice I found 
Thad committed them so completely to memory 
that I could remember them in the reverse order 
and even pick out one station from the list and 
say which number it was, and what were the 
names of the towns before and after it. 


I was astonished at the memory I had acquired 
and spent the rest of my journey on more and 
more difficult experiments in memory, and re- 
flecting how this new control I was achieving 
over my mind would materially help me to a 
greater success in life. After this, I worked hard 
at this wonderful memory system, and within a 
week I found I could recall passages from books 
and quote them with ease; names, addresses and 
business appointments were remembered imme- 
diately; and in four months I had succeeded 
in learning Spanish. 


If I have obtained from life a measure of 
wealth and happiness, it is to that book I owe it, 
for it revealed to me the workings of my brain. 

Three years ago, I had the good fortune to 
meet its author, and I promised him to propa- 
gate his method, and today I am_glad of this 
opportunity of expressing my gratitude to him. 

I can only suppose that others wish to acquire 
what is, after all, the most valuable asset 
towards success in life. 


Borg's address is: R. D. Borg, c/o Aubanel 
Publishers, 14 Highfield Road (Rathgar), Dub- 
lin, Ireland. Apply to him for his little book, 
“The Eternal Laws of Success.” It is free to all 
who wish to develop their memory. 

F. Roserts. 
Advertisement 
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‘New /sotronic Training Method 
LEARN TV REPAIR 
IN ONE SHORT WEEK! 


Now, after 5 year’s research-a streamlined train. 
ing system that obsoletes all others! In just 7 


days you may earn $150 weekly, without paying 
pp to $250 for training, studying long 


‘months! 
‘electronic ‘scientists in cooperation 
with major TV mft's., the new Isotronie method 
is the most practical ever devised! For conclusive 
Pool, write for details and FREE SAMPLE 
ESSON Use it on your own set or a friend's 
repair it~ convince yourself you can make big 
money immediately in your own TV business! 
Hurry ~ Free Lesson supply limited. "Writ 
TV SERVICING SYSTEMS., Dept. C-181, 
1038 So. La Brea, Los Angeles 19, Calif. 


HYPNOTISM 


Be Popular Amaze _ Entertain 


Learn to apply Hypootixm and Aviosuggestion tn short time by train 
fag at home. Write to America’s oldest, most famour Hypnotte School 
"T DELAY. Satisfaction ot 


Dept. 21 81 East 2nd St. Freeport, L. I, N.Y 
STARTA 
BATTERIES AT HOME 
AT HOME 


‘maintain. rebulld—and re-cast Junk batteries into 

ew. with and without new. ma 

ichievement. We supply complete instructions and 
eeded. Larke dally profits 


BATTERY LABORATORIES 


DEPT. PSM, BAYOU LA BATRE, ALABAMA 


LEARN “= SLEEP! 


Improve mind, body & personality 
whi 


jeep with amazin 
‘ Yersity-teated method, Send 


Olympia, Washington, 


Want BIG PAY— 
Your Own Business? 


| Flesse send FREE and without obitation iustrated book, | 


Here is Mr 


FREE SAMPLES ~ 


MAIL COUPON Now:| Flo Kra/t 


‘Mane old (even broken) radio and 
TV cabinets look better than new 
Spray average size cabinet in 15 
minutes with 24e worth. materials 
‘and charge at least $10.00. 


COVERS AND BEAUTIFIES FABRICS, METALS, 
GLASS, PLASTER, WOOD, PLASTIC - any 
Surface! Huge profits are waiting to be 
tapped in this tremendous new, field 
‘Over 5,000 big profit uses. Spray lamps, 
figurines, greeting cards, signs, automo: 
‘accessories, shoes, hats, card tables, 
toys, furniture, draperies, ceilings, walls 
angi hing! Flok-Kraft makes old dam: 
worn objects beautiful and 
Siicscltealise new things worth saoee: 
‘You can even spray cheap butcher pa. 
per and make it look like velvet suede, 
‘and sell it for gift wrapping paper. 


BEFORE 
inte. 


Recondition worn automobi 
iors (doors, trunks, dasht 
etc.) with Flok-Kroft. Just 
‘spray it on~works like magic! 
RAINBOW OF COLORS 
Amazing Flok-Kraft rayon and cotton 


fibers are now available in over 24 bril- 
Tiant colors — even the amazing fluores. 


cent “glow ‘colors that attract attention. 
‘START AT HOME ~ SPARE TIME 
Here's a rare opportunity to own your 
‘own business. Start small spare time — 
‘add to your present income. Then, as 


JFK 
the items he has spray 
Kraft. He is now earning $25.00 per 
hour ($400 Jor 16 hours work) just 
showing companie 


Hse 


“| Earn $25% per Hour’ 
with 


pSpray vit Guede! 
$1 Worth of Materials Brings 


Piet You $18—You pocket the mrofts! 
NM WHAT IS FLOK-KRAFT? 


Ij you've ever touched real suede or velvet - 
‘ou know how Flok-Krajt feels and looks 
‘Now, at last this beautiful new 3-dimensional 
finish, developed after years of experience, 
can be sprayed on anything - transforming 
ordinary things into expensive masterpieces 

of beauty. You must see it to believe ii 
mail coupon below and receive free samples. 


work full ti JOIN THESE MEN AND WOMEN 
At first, do who have already started. ‘Earning 

it all in Your own home a. comer ot $10,000. year ‘Trom pare. time start 
your basement fe, dining room, Me.Mever, Ore.; "Got $52.50 doing auto 
vice porch of Kitchen is all the space trunks ‘corned $13 per 
you need. hos ‘Suamped with ‘or: 
LEARN IN A FEW DAYS 3 "Got $100 
immediately you ma.; "Quick 
fore ~'5 other orders 


with a few of 
with Plok 


how to spray new 


your business grows, 
hire others to work for you. 


learn Flo 
money. It's 
de you wi 
structions. No 
Ro expensive equipment, no 
experience neceaary either 


$00% profit possible just spraying $1000.00's are earned by individual 
figurines, toys hundreds of other each year spraying Christmas trees 
items with beautiful Flok. Kraft. with colorful Flok-Kraft. Flok: 
Work at home ~ spare time! Krajted greeting cards are big busi 
‘Buy regular cards and spray 


WE Funwisn EVERYTHING YoU NEED ‘at home ~ sell for twice your 
fovunderstand. Instructions in addition 
to materils that enable you to start at 
nce, ‘Ail sent at our tisk: because 

‘rani 40. start new "Fick Krafiers ia 
very area 


HELP FILL HUGE GROWING DEMAND 


ALL 3 FREE! 


Just mail coupon 
below and receive 
ACTUAL USE- 
ABLE SAMPLES, 
BOOKLET of 50 


ine oer See Eee 
Sete eee Srboaetes 


Foee store, oabees, bene, meighbors, Tat ‘Derans — 
Piashope, aceite auto root toni: a all sent free! 
1m how to get orders by mail order. Copyright 1958 


FREE SAMPLES — RUSH COUPON TODAY! 


‘COAST INDUSTRIES (Meme Business Division) Dept. At ! 
15127 8. Broadway, Los Angeles 6: ' 
restec: | enclose no money. Mush Free Samples, Home-Business booklet H 


‘and confidential details. | understand these are all seni absolutely free and no 
Salesman will call 


Name__ Ae 
Address ' 
ety sia j 
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Ap 


poche KY 


plus BOY SCOUT SOUVENIR SHEET 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 


— security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


It different! 
jo recelve 88. Flags of the World tn full 
Color plus ‘Boy Scout ‘Souvenir Sheet, an Un= 
sual tefbute tothe 1957 Jamboree. All this for 
25¢"to introduce our Bargain Approvals. Midget 
Encyclopedia of Stamps included: PRE 

Send 25¢ T ‘ASK FOR LOT EH-30 


ooklyn 1, Me Ye 


Check the want ads in any newspaper—SEE the bi 
pay opportunities open to you aa a draftsman. What's 
Liha pa esa ea 
ickly, easily! pu) spécial talent need 
step-by-step Chicago Tech lessons in ae 
few pleaaait hours studying each week, 
time you'll be a well-trained draftsman, ‘ACADEMY FOR ADULTS 
ready'to take Your pick of many good fabs. Act now! 20 w. Masistn, Dap PSI9 Chen 2 ii 


FREE INFORMATION—MAIL couPOK TODAY! 

Get FREE TRIAL LESSON plus infor- ONEY—ALL PROFIT—AT HOME 
Ration about G.-C. practical training. 

Eran” what, sigcesattl Cheng 

rsdatha ty abow igh pay and Rae 
Etnies ‘drafting. 


more, im 
at hicte 


‘at home. Write today 
FABRICON, 


$10,784 van 


‘Lesson with information about big oppor- 
Munition tn DRAFTING. 


WANT MORE MONEY ? 


Into PHOTOGRAPHY 


quelify at home with the worl 
thod. Write todk ree catalog. Also resident training 
ved for Vets. 


OPERATE 


meARTH MOVING EQUIPMENT 


tat: ef -22 ther Cortrapes witht orders, \ 
[Order by Mail Todey...Send $8.00 down, Bel. €.0.0. 


GODFREY IMPORT CORP. Dept.SP-1 261 Brodwey, MY. 7 


WORLD'S LOWEST PRICED CALCULATOR! Wot 
MEW! NEW! NEWL But 
ADDING MACHINE 


MeOt TECHMICAL INSTITUTE 
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You can start a 


$400°0 « Day Business 
IN YOUR SPARE TIME 


MAKE BIG CASH PROFITS IN YOUR OWN HOME 
SHARPENING HOUSEHOLD, GARDEN, SHOP TOOLS 
Now you can turn spare time into Big Cash 
Profits with new Belsaw Sharp-All. Sharpen 
knives, scissors, shears, snips, ice skates, hedge 
trimmers, mower blades, grass whips, axes, chis- 
els, screw drivers, scrapers and saws. Your own 
CASH business with no inventory. No calls to 
make, No experience needed 

Learn how easily you can start your own 

sparetime busines, Amazing low-cost. sy Abad 
payment plan. Send postcard for FREE BOOK. f:fu})]. 4 


BELSAW SHARP-ALL CO. 
709 Field Building + Kansas City 11, Missouri 


N 


“oss en, CATALOG 


RADIO-TV 
OMPUTERS 


and other fields of 
ELECTRICAL ENGINEERING 


4 
At MSOE, you can equip 
yourself 
many exciti 
fields: MISSILE: 
AUTOMATION * RESEARCH 
DEVELOPMENT + ELECTRICAL 


POWER-AVIONICS*ROCKETRY 


When you graduate trom the 
Milwaukee School of Engineer- 
ing, you are pre} 

namic career as an Electrica 
Engineer or Engineering Tech- 


nder a faculty of 
clalists, you gain a sound 
hnical education in modern, 


completely equipped laborator- 

and el ‘As a resun, 

i OE graduates are in greal 

demand’and higniy accepted by 
| industries nationally 

‘At MSOE you will meet men 

} feorn all walls of fe and all 

Maris of the country — some 

’ Hout of high school or prep 

School ot! ers in their twentie 

2 eterans and non-veteran 

‘You can start schobl in any 

oge of four quarters and begin 

Saccialsing dmiediately, 

inserting technicians graduate 

i's years with an Associate In 

Appiled Science degree. For a 

Bbhelor of Science degree in 

Egpincering, you attend 4 years 

month preparatory course 

Also is available 

it you're interested in any 

phase of electronics, radio oF 

Rejevision, be sure to, look into 

the proprams of study” offered 

‘the Miiwaulcee School of En- 

‘neering. Just mail tye coupon, 


—-——__ FREE CAREER BOOKLET! 


[MILWAUKEE SCHOOL | 
|OF ENGINEERING | 
| Dept. Ps 159, 1025 N, Milwaukee 5t., Milwouks 
| Please send FREE Career Booklet, I'm 

| Ty Beare Ch Radio") Television "C) Computer 
| 3 Eisen oer pers Gena 
| 

| 

| 


terested in 


! 

! 

! 

1G Mechanical Engineering ! 
(PLEASE PRINT) | 

Name : Age. 1 
Address 3 | 
City. ‘Zone State ! 
Di I'm eligible for veterans education benef { 
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TEN 


delightful, exciting 


MOVIES 


FANTASTIC OFFER 
ALL TEN MOVIES $ 
IN 8mm FOR ONLY 


(16mm—$4) 

The movie buy of  lifetimel 
Ten subjects, all different, 
brand new end thrilling, and 
iT yours for 1c ‘each. 


acquire. > * 


LA AT HOME! 
EARN LL. B. DEGREE 
LaSalle’s famous Law Library—used as refer- 


ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 


ingly fast, spare hours at home, for business 
and professional advancement, as GROW HERBS FOR US! 
‘These 14 remarkable volumes, compiled by DAT HOME— finrvouR SPARE TIME 
leading professors and lawyers, cover the whole — s 
basic field of Law in condensed, orderly, sim- s Vp 1 ow huge demend 
plified manner. ions ters per aoa 
You advance rapidly with tl reat library, ’ sont, Tow are 
plus special lectures furnished. We guide you 
‘step-by-step with personalized Problem Meth- 
od of instruction...you learn by doing—han- 
dling legal problems—not by memorizing rules. 
Send for two FREE booklet: w Training 
for Leadership,” and “Evidence,” answering 


Minit coupon below. No cotigation, © °° 7 of VENTRILOQ ISM 


check or money order) to” 

‘SENSATIONAL MOVIE OFFER 
Box 46856, Dept P-6 

West Hollywood 


Calif, 


Accredited member, National Home Study Couneit 
LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5, Deorborn St. Dept, 1891 (Chicage 5, i, 


Send me your two FREE booklets described above, 
without obligation si 


| WeveeEARW UPTO $8'an hours in sper 
‘wn Basement of garage. Start your 
foe told 


SAVE BY MAIL 
— EARN MORE! 


y_ COMMERCIALLY 
INSURED 
SAVINGS 


Send check or money order today. 
Free gifts with account. Accounts 
Opened by 20th, earn from 1st. 


COMMERCIAL SAVINGS 
AND LOAN ASSOCIATION 
8417 GEORGIA AVENUE, SILVER SPRING, MD. 


334 N. Howard Street, Baltimore, Md 
7934 Wisconsin Avenue, Bethesda, Md 


ASSETS OVER $1,400,000.00 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


Obtain a PSD. Ms.D.. of Ph.D. Be a Teacher, Lecturer of Ac- 
Sieditee'practlionet tench others how to achieve atthe Has- 
Piness “and” Contentment Chartered. by State Correspondence 
Pourses only. Write for FREE book telling How. 


THE NEOTARIAN FELLOWSHI 
Desk 5, Pickwick Building Kansas © 


FREE—Amazing Book on 


RHEUMATISM, ARTHRITIS 


If you suffer aches, pains and discomforts of Rheu- 
mafism "as manifested in ARTHRITIS. NEURITIS, 
SCIATICA or LUMBAGO, send today for this FREI 
Book. It reveais important facts about why drugs and 
medicine give only temporary relief without removing 
cause, Explains a proven, specialized system of treat 
ment that may save you years of distress, No obliga- 
tion. Write for this FREE Book toda: 

BALL CLINIC, DEPT. 36, EXCELSIOR SPRINGS, MO. 


CURRENT 
mare 


6, Stissourl 
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Draw Lincoln 


YOU MAY WIN A $430.00 
SCHOLARSHIP IN COMMERCIAL ART 


Winner gets a complete art course — free 
training for a money-making career in com- 
mercial art, illustrating or cartooning. 

You are coached, individually, by pro- 
fessional artists on the staff of world’s largest 
home study art school. Many successful art- 
ists have studied with this school, founded 
over 40 years ago. It’s an accredited mem- 
ber of the National Home Study Council. 
Contest winner also gets a drawing outfit and 
valuable art textbooks. Try for this free 
art course! 


ART INSTRUCTION, INC., sTupio 1149 


8 


400 sown th Sree htmepatr 5, Mi 
Ai set Bier ei damaase 
City. —Ione. County — State. only. Our students not eligible. 


Curéous Coins! 


ODD PAPER MONEY! 
Worth $1 — But ¥. 


FRER: 


END ToDAY for this valuable 
Dueket of odd and ‘curious 

coins, baper money — an exeiting 

introduction to fastest growini 

hobby in the world! You'll find an African coin with 

hole {n the middle, a 50-pfenning coin from Germany, un- 
ial money from Switzerland, Mexico, Austria, ete. Actual 
je at least $1—but yours PREE on this special offer! 


JOIN THE FUN RIGHT AWAY 
jur way of showing how much fun others have 
collecting strange money — Money over 1500 years old — 
Gambling coins from old Siam — ‘Tokens used for barter 
before Christ ~ and other exciting curios, All lsted with 
other valuable offers for inspection. Get PREE packet of 
coins and money — plus $100,000 Confederate Money 
bonus — by sending NOW to: LITTLETON COIN CO., 
Dept. 9-P8-1, Littleton, N. H. 


ALSO FREE! Sl Tiviciow coin co, dept. 9951, 7 
= J Litteten, H.. 


rat 


‘CONFEDERATE 
“MONEY! 
re, son te 
Ses Ee Se ie 

Sonate 


to 


This 


Heald Trained Engineers 
are Moving Ahead and 
Winning High Positions 
Throughout American 
Business and Industry. 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Degree Courses: 
Rodio-Electronic Eng. 
Elect 

4 Highwoy En 
‘Mechonicol 


Ame 


Photo of Heald Students 
In"Eiceteieal Laboratory 


Enroll Now for New Term 


Diploma Courses: 
TELEVISION © Color TV 


Heald College Ranks FIRST 
| in "rhe" Anti” te escrito 
ead for FREE tnermaticn — Uline 
gist 
Heald Engineering College Architect 
on Naso a apt 9.8159 C trv Defi 


| son Francisco, California Approved for Veterans 


NAME. 
STREET. 
cry 
STATE 
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MERE'S PROOF! 


‘As startling Arat-hand proot I 


something to see and use, J 

fait me 2¢ in coin and t will 

rush You this Imported: Melson 

Autoinatle cigarette. lighter 

made to retail in the US. at $2. 

‘Thin magnifeent tmport 

‘ince you of the tremend 

Tur belng made In World Trade 

START AT ONCE WITHOUT CAPITAL 

‘or previous experience. Fantastic profits are possible 

My" training alto includes shipment to you of many 

ample imports from ‘round the world. 

GRASP THIS OPPORTUNITY TODAY! 

Send for your Melson Automatic cigarette lighter now 

and 1 will include full details that show you how to 

icnrn my Big Prott secrets of Import-Export complete 

Inatevetions that will put you on the road to a Prof 

able businengof sour own, Spportunty to travel abroad 

for profit and pleasure, Til also show you how you ca 

fave many dob ‘own purchases of Clothes 
Watches, Cameras China, Silks 

Toya: etc. You ean bave the complete detaile FREE 

without ordering the lighter if you wish, but T would 

Tike to. send You the Melson lighter aa an. actual 

demonstration of tmport Values. Hither way. mall cot 

pon Now. Airmail reaches me overnight. 


Tha Malling Co, Deot_ 241 _ 1717 Westweed, Lat Aogoes, 24 Cal 


"We operate a profitable World Trade 
Business from our bome...Thanks to 


Ee 


Hh sice. 


Mh Tom Zone. 


Sete 
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MAKE *50°% A DAY AND MORE 


Taking Orders for MASTER UNIFORMS 
_ with Embroidered-to-Order Advertising Emblems 


Big and small firms in your area 


re hot 


prospects for MASTER Advertising 
Work Uniforms with firm name and de- 
sign embroidered to order. Companies 


order uniforms for all their men. Show 
prespects what other firms have done 
and take cary orders which give you as much as $50.00 
profit inaday! Many of our top men average $12,000 
and more yearly. You can, too...even work spare time, 
No investment now or ever. No inventory to carry. 
FRREE 2's Sciting Outfit, which we send you 

without obligation, includes actual sample 
fabrics. Here's the perfect business for you! Write now! 
Geo. MASTER Garment Co., Dept. }-41, Ligonier, Ind. 


CARBURETOR SAVES GAS 


VACBMATING OVERRICH MIXTURES 


Car owners who are wetting poor gas mileage, and 
‘wasting money due fo overnich, mixtures, will be 
‘Enuily' installed 

ic invention {s Automatic and operates on 
eA _ the supercharge principle. Wor cars trucks, tractors. 
Ce SALESMEN WANTED! Big Profits! 
FOR FREE PARTICULARS, HOW YOU CAN GET 

ONE ON YOUR OWN CAI FOR INTRODUCING, 
fast send your name snd addresn on a post card to= 


VACU-MATIC CARBURETOR, 872, Wouwateso, Wis, 


BARBELLS 


inet "nth 


$12.80 SENO FOR FREE CATALOG, 
BUR BARBELL CO. 


Lyndhurst 5, New Jersey 


XCLUSIVE DOUBLE-BEARING 


HEAVY DUTY PUMPS 


[aa AUNTING KNIFE 


NCH BLADE 


HUNTING” KNIFE,” Dept.” K-34, 
Now Many Wear 


FALSE TEETH 
With More Comfort 


FASTEETH, a pleasant alkaline (non-acid) powder, 
holds false teeth more firmly. To eat and talk in more 
comfort, just sprinkle a little FASTEETH on your plates 
No gummy, gooey, pasty taste or feeling, Checks “plate 
odor” (denture breath). Get FASTEETH at drug counters 
everywhere. 


is 


NEW RUBBER STAMP BUSINESS 


tors—onein each community throughout the United States. Men 
and Women who have this inexpensive machine ean turn out 
huge quantities of Rubber Stamps with special wording that 
buyers once were forced to buy from big cities. Material costing 
only 27¢ makes a stamp that sells for $1.80. The machine that 
does the work is simple and easy to operate and it turns out aa 
‘many as six Rubber Stamps at a time,each with different word~ 
ing such as names, addresses, notices, stock numbers, prices and 
other “copy” needed by offices, factories and individuals. Work- 
ing full eapacity, it can earn as much as $9.20 an hour for the 
ator! Now 
with your own home as headquarters. You don't need experience. 
‘We supply everything, including completeinstructionsand eight 
ways to get business coming in fast, Start making up to $9.20 an 
hour from the very beginning. Cash in on the proStable Rubber 
‘Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will eall. Be firat in your 
locality. Rush coupon today or send your name on posteard to 


RUBBER STAMP DIV., Dept.R-3-A 
1812 JARVIS AVENUE @ CHICAGO 26. ILLINOIS 


PAYS BEGINNERS ic * 


7.20 AN HR. 


ama 


FREES 


Please rush full particulars about the little machine that 
ted in the profitable Teubber Stamp busl- g 
re time, Everything you send me 
PRE and no salesman will call. 


MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


Right In Your 
Own Backyard 


$4.00 Worth of 

Sand & Cement 

produces this 

Attractive 
ireplace, 

Sells on Sight 

from $60. to 


Easy to start your 
own Profitable 


GENERAL ENGINES CO., Inc., Dept. SF-19 
ROUTE 130, THOROFARE, NEW JERSEY 
Sil San fr tro 


can open the door 
to a BETTER JOB at 
BIGGER PAY for YOU 
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CORDION 


PRICES SMASHED 
LK -ASAVE 


AND EVEN MORE ON 


NEW ‘59 MODELS 


larry! Got tn on ehene v0 
fatizauCraioes to world’s 
de ncooe™ 


moe 
Satisfaction gosranteed of money 
wesett 


cost to building owners without sac- 
rilice of profits. Huge 

local production 

prices and high income potentials 


#5 100% on basic cost 
ments. Write for Brikerete 
1m of territory. 


Brikcrete Associates, Inc., 422 W. 25th, Holland, Mich: 
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WINDSHIELD WIPER ARM SPRINGS 


Anti-Wind Lift Tension, Stainless Steel Universal 
Replacement . .. Most Cars & Trucks ’49 to '58... 
69¢ pair—3 springs $1.00 Post Paid. Buy 6 And 
Save $$$! send cash—check—money order to: 
COFFMAN SALES, 116 N. Ridge Rd., Perkasie, Pa, 
Attractive Offer To Agents © Exclusive Areas to Jobbers & Acents 


SUPER JU JITSU 


= HANSERTING 


aa at 


GROW MINIATURE TREES 
FREE! SEEDS & PLAN oa 


ni of Thi 
im inained this wonder: 
MRS. LELA S. WIER 


E 
2805 Arbor Mills Drive—70 
P. ©, Box 2698 ‘Jackson, Missiesippt 


ENTIRELY DIFFERENT] 


ENJOY NEW FREEDOM 


of setlon, peace of mind, and 


we 


FRED 8. MILLER, Dept. 3-0 UO 


VETERANS: 
Write TODAY for Fi 
no obligation, to 


THE NATIONAL ‘SCHOOLS of 
HEAVY EQUIPMENT OPERATION 


FREE ...: 


NATIONAL, LaSePes ¢ oF CHEMISTRY 


FREE PLAN 


tells how to start your own busi 


FILING SAWS 


Adare. 


Even Men with No Experience 
are Making as High as 


$1,000 wont: 


‘A message to all men who are looking for a way 
to make more money faster, with one of Amer~ 
ica’s greatest inventions wanted by millions. 


, Here's Your Opportunity to get 
” into the BIG MONEY CLASS FAST 
with sensational PRESTO 


FIRE EXTINGUISHER 


Over 2,000,000 Sold for Homes, 
Offices, Autos, Service Stations, 
Farms, Boa‘ 


Not everybody makes $1,000 in a 
month to start out, but read this: 
Florida salesman reports $600 in 
1 month, Ohio man earned $2,100 
in 2 months! Men everywhere, 
even in off hours, are rolling up 
amazing profits, Here's why. 
PRESTO's amazing new chem- 
ical, developed as secret defense 
during war, is 1% to 6 times as 
effective as ordinary chemicals on 
equal weight basis. So PRESTO 
can be light, so handy a child 
can use. How about you cashing 
in on this great invention? 


ONLY PRESTO 
HAS ALL THESE 
FEATURES 


‘HIG MONEY LIKE THIS 
TIME 


Top. 


ene INDUSTRIES ING." fiw Por 


fr MERLITE INDUSTRIES IN 
TG E, 32nd St, Dept 

1 complete 
ney tery. 
fk, no obligation 


1 can make 
Bauisher, All 


eas tioce state 
In Canada: Mfopa Co, 1 Montreal 1, 2.0. 
Laos a 


4 
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EYE GLASSES by MAIL As low as ‘1 


WRITE for FREE 
CATALOG with 14 
LENS SAMPLE CARD 


QUALITY READING — or BIFOCAL GLASSES for FAR ond NEAR 
Recommended for folks approximately 
40 years or older who do not have astig- 
matism or disease of the eye, and who 
have difficulty reading or seeing far. 


ADVANCE SPECTACLE CO. Inc., Dept. MIZ® 
S37 So. DEARBORN ST. CHICAGO 5, ILLINOIS 


Dermanently embedded 


ian with 
yourself, for silts or to sell at hanson 
he laruinating: prucras In a siuble anybnely enn 
mt Nr Diinaute are teulrel Mor te any st 
Schou a kalfe. snd a, 
p 


$2.95 OR 2 FOR $5.00 


TESTED AND GUARANTEED 


ones ahi ‘ ‘Write for free list on all types of telephones, 


THE CASTOLITE COMPANY, Woodstock, Iitinol Lace enemas ity <i 
TELEPHONE ENGINEERING CO. 


BE A COMMERCIAL oe 62. 


1 F GIANT 160 PAGE ILLUSTRATED 


Leorn Illustrating, Cartooning, Figure 
Fashion Drawing, TV Art, 
‘tc. At Home, in Spore Time 


All for 20c 
a Day! 


REPARE for a fascinating, 
profitable Art career this 
aay, proven way. We supply 
6 ARTIST OUTFITS at no 
extra cost. Our low-cost ‘teach MINIATURE SCALED MODEL: 
ourself" course includes all Made trom Govt Blueprints 
ranches of art listed here. Sire ec entprcettte ceo 
Cash in on demand for trained NMOND WILL Is, NeW 
‘ONE LOW-COST, artists in advertising agencies, 

COURSE INCLUDES: pe eee 
‘Commercial Art part time or full time; free 
Milustrating jance or be your own boss. 

FREE BOOK describes our easy 
Cortooning iod. Send for it. No obli- 
Lettering m. No salesman will call. 


ed Tr + Trumbull, Conn 


sien Oreviva ‘i, ail in name soit 
Fonen Dew address and mall Soa ke cuties 
Lendscop te: Washington Schoo! oo 2h Seth | 
oil and Wot of Act, Studio Ist, lige moectiginite’ Nara a nahn 
cotorreinind_] Bort Washington, Ni: QMO | P wasie rage anne SGP es ele pete a 


(Bat. 1914) 


city. 
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DEPEND ON SOCIAL 
SECURITY! 


‘400 To Your 


Ha. SHARPENING 
MOWERS, 


IME * UP TO $5.00, 
TYPES OF LAWN 


2700 


DOES GETTING 
UP NIGHTS 


MAKE YOU FEEL OLD? 


TAFT MARINE WOODCRAFT 
636. 39th Ave.N.E,, Minneapolis, Minn. 


Learn at home the low cost Sweazey Way 


Wate re 


NICAGO SCHOOL, OF WATCHMAKING 


DON’T BE HALF-TRAINED! 


Be A Master Technician 


AR CONDITIONING-REFRIGERATIO 
ELECTRICAL APPLIANCES 


OW ONE Modern Master 

Home Training Course 

WW ALL 3 PHASES 
ALL AT ONE 
Low TUITION 


Future B 
Mo 


VLLUSTRATED. 
FACT BOOK 


E 
ACTUAL 
LESSON 


W.T-S. also offers training in 
TV ~ RADIO - ELECTRONICS 
and AUTO MECHANICS - DIESEL 


I Schools, Dept. 00-19, 
Los Angeles 37, Cal 
Book and Actual 


National Techni 


portunity 


PTE My FREE 


DIESEL MECHANICS 83MM or 16MM 


Home Movie 


‘OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
1 Auto MECHANICS 1 REFRIGERATION 
[DIESEL MecHAMics ——[) AIR CONDITIONING 


(BODY & FENDER REPAIR [) MACHINIST TRADE 
5 GAS-ARC WELDING ADVANCED MACHINIST 
PIANO TUNING & REPA 
Skitied men are needed in every part of the country 
ness Grter's ‘expert instruction and. actual shop Thriller!) and Special List of Films—all types 
training weaches you how, You learn by gaineaulce, e 25¢ for Shipping. State if 8 MM or 
16MM desired. Mail today to: Guy's “Unique” Fil 
2424 Entrance Drive, Dept. 5, Hollywood 27, Cal. 
Op PLACEMENT SERVICE when you enroll i You fornia. 
Wish part time or full time employment 
ENGINEERING DEGREE COURSES 
(DIESEL AUTOMOTIVE ENGINEERING 27. Mos. 
5] REFRIGERATION & AIR COND. ENGINEERING 18 MOS. 
Cl WELDING ENcine: 
AC 


Please rush me 
tno obligation. 


NAM 
STREET. 


‘Town_______zowe__starz___ 
Established 1902 


NEW! IMPORT- Mail Order 
| : PROFTUNITY~ START AT HOME 
Sell RARE EXOTIC IMPORTS 


ING 18 MOS. 
Approved C Gv. 
ge literature on the trade indicated 


on___ 


1S20 th Bay Dg $1, Le Aner 6, Cl 
GREER ini Locksmithing ‘*t2<ind 
TRAINING | ismii mg ‘MAKING 

Box A, 2238 S. Michigan Ave. i 
Chicago 16, Illinois 


BROOKS CO. 
144-8 State St., Marshall, Mich. 


© Make big money operating earth-moving equip- 


ment tacardcanstrocton to open op thowends GOVERNMENT OIL LEASES 
© Eosy introductory course puts you on rood to LOW AS $1 PER ACRE. 


brighter future for pennies @ day. You dp no Grilling, pay uo taxes, way reslize « 


© National placement service for graduates king-size profit without ever leaving home. Write 
© Offered for the first time for free map and literature. 
© Notionally recognized. 


AMERICAN OIL SCOUTS, Dept. PS 
© Member schools in your vicinity. 7321 Beverly Blvd. Los Angeles 36, Calif. 
© You owe it te yourself. Get facts on A. V. 5. 


Start NOW to be ready for record construction! 


fice, Ro scteemen 
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LEARN MEAT CUTTIN 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit. 
able store of your own. Remember PEOPLE MUST 
EAT! Big pay jobs, Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percent 
ing, etc. A complete ret 
School established 36 years. Get National cea 
NOW. Pay your tition in easy weekly payments 


AT NATIONAL 
Pay After Graduation 


a" 


after you graduate. Send coupon for FREE school cata- 
ssc Gi. approved.” 


‘ational Szhop! of Meat, 
Seve Si Me Peitae aston 


OUTFIT STARTS YOU IN 


HOE BUSINESS! 


firm in full ors 
five you—FREE—complete Star 
that makes you $2471 
Just 2 aay ordre a 


. Balanced Throwing Knife 


bed Depetrating point. ard byt 
“eh «gat 


Powerful continual 
thrust for mod 

boats, ears, plane 

Nov moving parts 

Easy 49 start, Rus on gas. About 6-in. long. 


Catalog ~ 2900 Novels 10e 


Ee ae 


Some make more, some less; 


1050 


gross in single 


MONTH 


in my own business €, 


4 
Start your own business! d 


Hero's YOUR chance to start a money-making, year 
‘round business of your own and make the succe 
you've dreamed about. 

G. R. Adcock took in $102 in one day. O. W. Hare 
landed a $750 hotel job. J. S. Corbit grossed $279.50 
his first month. Homes, hotels, offices, clubs, offer you 
big profit possibilities. Auto upholstering also. 

NO SHOP OR OFFICE NECESSARY + You clean furni 
ture on customers’ premises. No hauling, no high 
rents. Supplies inexpensive; you operate from your 
‘own home. What you take in is mostly profit. 

If you want to be your own boss—free from lay-offs 

to start and succeed. 

et @ leate proposition. You own 

the machine, you work when and 

‘where gow plédae and all the money 
fe in is your own. 


F.E.DORAN 
reports: 


VON SCHRADER MFG. CO.-————— 
111 "D" PL, Racine, Wisconsin 1 
Without obligation rush your FREE booklet 
about how I can start my own permanent, 


Protitable electsic Upholstery Cleaning 
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Make 


jollar of © 
for each oF 


Here's the newest and most fasci- 
Rating of all home-operated busi 
Resses, For the first time, a 
simplified machine brings the fab- 
ulous profits of Plastic Sealing and 
Plastic Laminating within the 
Feach of the small operator. Can be 


PLASTIC LAMINATING 


Up to $5 an Hour by 


our MAGIC MAIL PLAN... get [ 
orders and cash from your mailman! | a 


parted ian corner of the kiche 
es torn ent pretences 
Jobs after one hour's practice. 


TWO EXCITING FIELDS FOR BIG PROFITS! 


No house-to-house canvassing. No face- 
to-face selling. We not only supply the 
‘equipment you need for the ‘work, but 
alao show you exactly how to cash in big 
daily profits from two big demand elda: 


A FORTUNE IN PLASTIC SEALING 


Millions of pe t to protect valuable 


through the 
take out money and orters Details of thi 
plan will amaze you. It will be sent free. 
just mail coupon. 


ENORMOUS PROFITS IN LAMINATING 


saan, ft shops 

elm ote tone hore 
erases peat 

avo Lc apeat tee esa ice 

sateen es Rat ani 

ie maa ts 
seine torlte er 
sate! nts 


NO MONEY— 
Just Send Name! 


WARNER ELE 
1512 Jarvis, Dept, U3 


CTRIC CO. 
‘A, Chicago 26, ilinois 
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a 


7 


‘The opportunities in Plastic 
are 80 fg that space here doe 
even thimmming the eurface.To 


FRE fat all of the 


money and orders come to you in the 
‘how gift shops élamor to 


apa big 
plant with others doin, ¢ the moe 


or experien: 
= 


oo = > usu coupon 


facts at once. All iatormation, fully 
With pletoren, ts free. Send the 


WARNER ELECTRIC CO., 


1512 Jarvis Avenue, Chicoge 26,1 
Pease mal, postage prepaid, complet information with tstrations 

owing the things f ean make 

Lminating, Ail ais fre, No Salesman fp toga Als tell me hawt 

ft orders and money from my Postman by the MAGIC MATL Fan, 


Cash Money Comes 
to You in the Mail 


SNAPSHOTS—IDENTIFICATION 
CARDS—DISCHARGE PAPERS— 
DRIVERS" LICENSES—sociAL 
SECURITY CARDS—VOTERS REG. 
CARDS-MENUS—BIRTH CERTIF: 
ICATES— CREDIT CAROS—BIRTH 
AND WEDDING ANNOUNCE- 
MENTS—PaSses—DOCUMENTS, 
Lifetime prom 


a 


De 


‘the money pomsbilities In Plastic 


Clossified Ads only $1.10 
be included. im Morch 


te 
lations accepted ofter Jonvary 15. Address 


porsble In advonce. 
copy should be in our office 
orden” 100° Ke 


80 DIFFERENT 
CLASSIFICATIONS . . . 
P.S. SELLS TO ALL 


POPULAR SCIENCE MONTHLY 
355 LEXINGTON AVE, 
NEW YORK 17, N. Y. 


Jomvery” 22. No. cancel: 
ly, Clewsified ‘Adv. Mgr. 


CROSLEY And Forel 
catalogues vAvailabie Fat 


AUTOMOBILES & 


MIRE CABS 


Gezimont, New York. 


wheels. 25e. 
‘Angeles 33, Calif: 


TEW Cal 


‘on Power Cams and Piy- 
ever Cams, Hox 8118, Los | Astro 


‘Owners 
piscount Box 


MIDGET Car. Plans apd oye et of 


parts S8e. 8 
Ean ypher 


"BAVE money on 


aod Ake iene ee 


Attention: Pree Wheeling 
‘Owners Attention: Pree Wheeling 


rien tall 


ae 


bth 


{SAVES 00% Car Uj 


Marae. aio 
fornia. 


‘AUTO SUPPLIES & 


ry Catalogs or 
Seats Auto’ Busts 
Kansas City, Mis 


job, whlle- driving. 90 90. 
rotator, — i. 


INCHEASE. Lite Of Motor 


New Performance, 
i 


Whitney, 


HARING 
aoe 


‘Two For’ $2.00. 
Wise. 


Layton, 


oi PS-1 ‘Archer. 


‘Needed. 


‘Box 208, Sussex, 


Reuttaileer 


Trailers 
‘Toledo. | Aviston 


Sree aes 
ikl glows hd arn Yr 
ia Bit 


Tak 


Maintain 
For Dip- 


iit FORD paris, “Catalor aie. 
rr 


ins. “Completely ie 
Meceae 
"Chics 


a 
wo 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Sther Heal ta 


isl Glamor, Felencapes’ 


Inventions Wanted 
Jokes, Games, Novelties, 


Patents Yor" 


| Prottabie Occubations » 


‘Sea ft S28 peweesas: 


is SSBB 


DUAL, toe, Ea Fah 
ee MeO” AGO LA, Rk 


SNGTe es eine ea, 
a age 
SEs eto an 

ATONE. Sore Am 
hie Se ror aad ah ane 


me re. 
used oh 
Bours” operated reshanall fy peat 
Button” acfion, Oni 46, pontgald, Bend 
heck of money onder. Pred Lefevre, Bell= 


S Bust Hempien Conn. 
AUTO TRAILERS 
‘BUILD “Pien-Traler"—anyone can 45 
i: Su! Use as em a, on ca 
{aller_converts in, ane "minuie’’ Complete 
inns ac, Wtf dean, Outed 
Dept "Pcie he : 


“HOW To Build Trailers 8 
procedure.” All sizes, ey 


"at soe fs 


MOTORCYCLES. BICYCLES 
AND SUPPLIES 


| oe for 
Pea | slash 


32 page, 


aie $15,00, 
‘Bunce, 146‘Pk. covington, 
AVIATION 


Bier aE 
Ete eRe RE 


BOOKS, Cajaion, “Aero 
publinert, A@l-PSi Sunsets Los Angeles 
36. California. 


Theory_and Guide 
sm Constraction Date. 


D0. NP. Station, Sak 
ion, Sa 
Diego &. california. 
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AIR Cushion Vehicle—Travels over any 


fh Be Phun 


‘NEW, used, rebuilt marine mot 
Hie. conversions, tings Free Gata 


"REFRACTOR And reflector telescopes. 


ge aa anil re 
seumnt aeivery Cat 7 ied “catalog Suit 
Re ae ae rorths 2 Mfexas,| . FREE Sie Gatalog: Boat WW cave Ty i | iat, Mattitun 
nai wins Pigs Bee: | Motte dettita LE Shades Sotealt | 5—SPORTING GOODS, UNS, 
gltge Adama.” Bot '6OW'N, Lakewood, | Satire Pibetehe. macdwste, “acceao- | '° FISHING TACKLE, ANCHERY 
Ga Rey keel Deve K-10 howe Ra. TRAPPING 
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Sena le Smithted Saatine, Bamond 1 8 Sian fe ne Sermo 
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GENENATORS, BTC. Sector speciiy requirements Gien Marive: | Whsletaiers "WSNDD Levee,” Ballas, 
Se oe Tene 
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special feature 


HOW TO START 


Your Own Mail Order Business 


By John Winkler 


You can make a fortune by mail. New firms hen Arthur Johnson decided to earn some 
ilifaet gualop tia ifebaises macbortccbaadt YY extra cash during his spare time he chose 

the mail order business because it cou! e 
ipxee ot eeu eee et pce we Yeen ore run right from his own home. He reasoned 
logs, prepare your advertising, supply mailing that it was one of the few fields still open 
lists and even ship your products for yout in which you could start your own business 


with a minimum of capital. In fact, his total 
investment was less than $100.00. 


TB rorutar science 


What began as a spare time job mush- 
roomed into a profitable full-time business. 

How successful was Johnson? Well, h 
drives a Cadillac convertible, owns a home in 
Nevada and a summer place in Florida, with 
a Chris-Craft cruiser to boot! 

No, Johnson didn’t find Uranium or answer 
the $64,000 question. He simply cashed in on 
the fabulous mail order business—with the 
help of one of the new mail order organiza- 
tions which back enterprising newcomers to 
the mail order business. 

Like so many other beginners in this field, 
Johnson was plagued with the problem of 
finding the ‘ideal’ mail order product. One 
that would have a large market, offer a good 
profit margin, bring repeat sales, and one 
which could be easily shipped by mail. After 
reading several books and courses on the 
subject, it seemed impossible. In order to 
obtain wholesale prices from manufacturers 
he had to purchase large quantities, which 
meant all his capital would be spent in inven- 
tory. The additional cost of sales letters and 
advertising and the risk of picking a poor 
mail order product and being’ stuck with all 
ine winecheadine iuada if eva more Sbvious 
he'd have little chance of success. 

‘Then he heard about Mail Order Associates 
of Maywood, New Jersey—an organization 
set up to aid the small mail order operator. 

He wrote to M.O.A. for full information, 
sent in his application for a franchise and 
within three months the profits started pour- 
ing in, 

Johnson attributes his success to the large 
selection of novel and unusual mail order 
products carried by M.O.A. 

Mail Order Associates is one of the few 
new pioneers in the fabulous mail order busi- 
ness, One of the first organizations formed 
to put the small mail order operator in busi- 
ness—big business, they fill a definite need 
for the beginner with little capital. Here’s 
what they offer you: 

(1) Complete, ready-to-mail catalogs 
printed with your name and address . . . in 
any quantity you wish. Catalogs, sales jetfers 
or self mailers may be based on any of the 
following typical categories: 

BABY GIFTS AND NOVELTIES 


Witness the success 
of Arthur Johnson, 
He obtained @ fran- 
chise from Mail O1 
der Associates ond 


within three months 


the profits started 
pouring in, 


VITAMINS 

INSTRUCTION BOOKLET and COURSES 
COSMETICS 

You select your own market. 

(2) Profits range from 50% to 150% on 
most items. For example, you may sell a 
$20.00 mail order course and make $10.00 on 
each sale. Or you sell two appliances at a 
discount, give one away free and still make 
a 50% overall profit! 

(3) Everything is drop-shipped for you. 
You have no merchandise to carry—no cay 
tal tied up in inventory. All merchandise is 
stocked and shipped for you by Mail Ov 
Associates or the manufacturer. You forward 
orders and your own shipping labels to M.O. a 
and all merchandise is sent direct to your 
customer—using YOUR OWN LABEL. 

(4) Up to date mailing lists are made avail- 
able to you. Lists of proven mail order buyers 
are compiled for the market you select. Rec- 
ords are kept so that no two distributors use 
the same names. All names are supplied on 
gummed labels—all you do is apply them to 
your catalogs. 

(5) A consultation service is provided to 
answer any questions you may have. In addi 
tion, you're supplied with a list of leading na 
tional magazines that provide free editor 
write-ups. You're even given form letters to 
use to obtain free advertising of your prod- 
ucts from these magazines. 

(6) Your choice of at least four new mail 
order programs during the year. One may be 
a catalog of baby items, another on house- 
hold gadgets, etc. You may select one or as 
many as you can handle. 

Here’s how they operate: Unlike the in- 
dividual mail order dealer who looks for the 
ideal product, M.O.A. searches the market 
first! After making surveys and tests to de- 
termine a profitable mail order market, they 
select the products to suit the market. For 
example, the market of selling baby items to 
new mothers is a big one. Over four million 
babies are born in the U. S. each year. This 
is the first step in selecting a mass market 
for their franchised dealers. Then comes the 
selection of products to suit this market, They 
contact every manufacturer of products sold 
to new mothers. From thousands of items of- 
fered by various companies, only those suit- 
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able for mail order are selected for prelimi- 
nary tests. The final survey is made for new 
novelties and products not yet manufactured! 
If they feel certain ideas for new products 
have merit, they'll manufacture the items on 
a royalty basis and produce them for their 
dealers exclusively! 

From this preli 


inary selection of new 


mail order products suited to this particular 
market, they make actual tests to see which 
items will sell and produce the greatest profit 


The thrill of receiving money in your morning mail 
is one you'll never tire of. 


for their franchised dealers. Having finally 
selected the best products they begin layout 
d artwork on a new mail order catalog for 
their dealers. The final catalog may consist 
of a small 6 x 9 brochure, a large 8% x 11 
i ed booklet or even a small one page 
ler, depending upon the market and 
selection of products. Sales letters are pre- 
pared by experienced copy writers, and the 
complete job—layout, copy and printing is 
done by experts to produce professional re- 
sults. 

By purchasing merchandise in large quan- 
tities and running catalogs on large presses, 
they are able to offer their dealers complete 
backing at a fraction of the cost the indivi 
dual would have to pay for the same jab. 

The final step is to supply the franchised 
dealers with names of prospective customers! 
In this particular example, they would make 
available the names and addresses of over 
7000 new mothers every day! 

_ Although many mail order firms use maga- 
zines and newspapers to advertise single 
items, the larger established firms have prov- 
en that direct mailings to prospective cus- 
tomers and previous mail order buyers is far 
more profitable. 

A notice is then sent to all franchise hold- 
ers explaining in detail the complete sales 
program for the particular market covered. 

the dealers then have the option to accept the 
offer or wait for a complete new sales pro- 
Tar up fone new market. At least four 
complete new sales programs are prepared by 
Mail Order Associates each yeas 


(Advertisement) 
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If the dealer decides to go ahead he may 
begin ordering catalogs ( srsonal name 
or business name is printed on all sales 
literature), and mailing them to his lists of 
prospective customers. As he receives orders 
for merchandise he simply forwards the or- 
ders together with addressed shipping labels 
to M.O.A. and they fill the orders and mail di 
rect to his customers with the dealer’s ship: 
ping label attached to each parcel. In some 
cases M.O.A. prepares a catalog of merchan- 
dise which manufacturers have agreed to 
drop-ship for the dealer, Mail Order Associ- 
ates simply turns over the list of firms to the 
dealer and he works directly with the manu- 
facturer. The customer pays the dealer the 
retail price of each item in the catalog. The 
dealer in turn pays M.O.A. or the manufac- 
turer only the wholesale price of each item 
and pockets the difference—which really adds 
up when you mail a few hundred catalogs a 
week. 

The operation of Mail Order Associates is 
based on a small margin or profit, but tre- 
mendous volume, which spells BIG PROFITS 
FOR ITS FRANCHISED DEALERS. 

Mail Order, however, just as any other 
business, does involve a certain amount of 
risk. But the initial investment required is 
relatively small ($80 - $100) compared to 
other businesses. By eliminating the initial 
cost of stocking merchandise and preparing 
expensive catalogs, M.O.A. dealers can keep 
their initial investment to'a bare minimum. 
On the other hand, few other occupations of- 
fer such exceptional income potential as a 
small specialized Mail Order business. The 
important thing to remember is that in Ma‘ 
Order like everything else, the person who 
works hard and is not easily discouraged has 
a good chance of succeeding. 


ig firms will carry all stock for you. They ship orders 
direct to your customers using your own shipping 
labels. 


Your OWN Catalogs of Top 
Mail Order Items! 


ROVAL JELLY 3 
VITAMINS 


SALES LETTERS 


jor you, using your own ship) 


We don’t say you'll be a mail order million- 
aire or another Sears & Roebuck, but if you're 
looking for a business of your own with a 
potential income of $50,000 per year the an- 
swer is mail order. 

MAIL ORDER ASSOCIATES 

Gilbert Turk, founder of Mail Order Asso- 
ciates, is certainly well qualified to head such 
an organization. Formerly president of two 
large mail order companies, his articles on 
selling by mail have appeared in national 
magazines throughout the country. He has 
told everything from build-ityourself plans 

name brand appliances. When the paint- 
by-numbers fad was sweeping the country, he 


FOR FREE 


-==00-==-=== Mail coupon 


Me. Gilbert Turk, Pros. 
MAIL ORDER ASSOCIATES 
Dept. PS-86, 130 W. Pleasant Ave., Maywood 86, N. J. 


Dear Mr, Turk: 
‘The co-operativ 


lifetime business of my own T want to establish. Pl 
get my own franchised dealership. 


dealer franchise plan with Mail 


NAME... 
ADDRESS 
CITY .. 


7idvert 


+ will prepare your catalogs, write your sales letters, supply mailing lists and even 
els! 


invented a three dimensional paint set which 
sold like wildfire. With Turk, Mail Order is 
almost an obsession. He thinks, talks and 
lives it. 

Firmly convinced that no other busine: 
offers the tremendous opportunities of mail 
order he is an outspoken advocate of the 
man or woman who wants to start in busi- 
ness for himself. As Turk puts it, “By all 
means, start your own dusiness and start 
TODAY! If you want security, independence 
and a chance to hit the jackpot, make your 
choice Mail Order. There's nothing like it. 
Absolutely nothing!” 


DETAILS 


below today «------0000000000== 


Order Associates sounds exactly like the kind of 
jease send me complete FREE details on how I can 
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Concealed pillars and slanting door frames give the Ford, like its competitors, the look 


Plymouth 


Exceedingly popular last year, Plymouth is offering the industry's biggest wagon choice 
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Sizing up the 


N 
Wa gons 


More than ever like family sedans, they 
are loaded with everything—including 
extra air conditioning for rear seats 


By Devon Francis 


zoo there the other day and said, “You got a 
hippopotamus I can borro' 
The guy at the zoo said suspiciously, “What you 
want a hippo for 
‘The first guy said, “To put in a station wagon.” 
Well, as you no doubt can guess, the guy with 
the station wagon was a publicity man for an 
automobile manufacturer. He wanted to show that 
his wagon would tote a hippo. There are absolutely 
no lengths that a motormaker won't go to in 
making his product look good, especially if it’s a 
station wagon. 

There’s good reason. The new crop of station 
wagons is bigger and more gorgeous—and evident- 
ly more popular—than ever. Every seventh car 
coming off Detroit's assembly lines these days 
a wagon, and there are perfectly sane people in 
that town who think that by the end of the year 
that's going to jump to every sixth car. 

You can even get wagons, now, that have a 
special air-conditioning unit for second- and third- 
seat passengers. In an increasing number, you no 
longer have to pull out that third seat for cargo 
duty and store it in the garage—the seat just 


| ELLOW we know in Detroit telephoned the 
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disappears into the floor. There are fewer 
transoms and more roll-down windows. 
There are even—no kidding—rear radio 
speakers controlled from switches handy 
to the third seat. 

Chevrolet, Ford and Plymouth, of 
course, sell the bulk of the wagons; and 
when the returns are in from the outlying 
precincts, 1958 sales probably will have 
amounted to 650,000 vehicles. That's 
pretty hot in a year when sales of auto- 
mobiles as a whole were skimpy. 

Dimensions. First, there’s the size of 
the things, Half of ‘all the ’59 wagons 
are bigger, and that includes Chevy and 
Ford. Plymouth, already that way, stands 
pat. The new wagons carry more—if not 
in actual pounds, at least in bulk. That's 
true of Chevy and Ford. 

Chevy’s rear-opening height is down 
3.5 inches, Ford’s .5 of an inch. Chevy's 
rear-opening width is down .5 of an inch, 
Ford’s .4. Chevy's cargo compartment 
length is up a whopping 15.1 inches, 
Ford’s 7.7. Chevy's distance between 
wheel housings is down .5 of an inch, 
Ford’s up 3.9 inches. Chevy’s tailgate 
height is up 1.2 inches, Ford’s down 1.7 
inches. Plymouth? It’s standing pat on in- 
side dimensions, too. 

Suspensions. They're softer for all 
three cars. That's to give a “sedan ride” 
to a wagon, But it’s a less-than-happy 
solution if you're going to transport a 
refrigerator, or bags of cement for a wad- 
ing pool. 

Ford simply accepts the penalty of 
fewer pounds in capacity, or offers the 
buyer a stiffer ride with optional heavy- 
duty springs and shocks. Chevrolet gives 
the buyer a chance to level the rear end 
with air springs all around, at $135. Plym- 
outh offers optional rear-only air springs 
at $106, The latter are not air springs in 
the accepted sense. They are car-leveling 
air bags that come into play only when 
the rear steel springs get overburdened. 

Squeaks. All the wagon makers are 

* concentrating on eliminating noise. Time 
was when a wagon’s squeaks were mostly 
in the body. Open back ends destroyed 
the rigidity of the box that was the body, 
and vibration inevitably loosened joints. 
Bracing mended most of that. 

Squeaks do remain. They’re mostly in 
the internal hardware—in seats, for exam- 
ple. Better anchorages are helping. Plym- 
outh, for one, now has positive latches 
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Fi AN INCH LOWER, over-all, Ford wagon 
OFG is heavily insulated against sound, heat, 


Plymouth 


LOWER BY 2¥/ INCHES, Chevy 
has longest cargo compartment. 


RUBBER PADS protect tailgate’s 
finish as it rests on bumper. 


CUT FARTHER INTO ROOF, the 


has cabi- COUNTERBALANCED TAILGATE now lies flatter in 
net-lid type of catch for one-h i 


ion. the open position to make loading easier. 


REAR WINDOW can be lowered by hand CARGO FLOOR of nine-passenger wagon is 
powered—by key from here or driv at. formed by bottom and back of third seat. 


REAR-FACING PASSENGERS in wagon’s third seat SPARE WHEEL AND TIRE, carried outside, are 
can be cooled by an auxiliary air conditioner. reached by removing special fender panel 
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MERCURY 


STUDEBAKER 


nd a dozen other 
new U.S. wagons 


AMBASSADOR 


RAMBLER 
ry 


AMERICAN 


for the back of the second seat instead ing and hauling between the stylists 
ring-loaded friction catches who are under pressure from the sales 
w let’s go back to the dimensions. departments—and the design engineer 

The places where they have been altered © The people who buy wagons run to 

for ‘59 1 clue to the reason for them two extremes—house painters on the one 


high style. They’re 


86 Por 


1 result of the pull- hand, the 


station-wagon set” on the other 


The house painters 
room, big rear openin 
truck-sturdy interiors 
set wants lowne: 
fort, lots of 

The rearward-facing seat. New in the 


The station-wagon 


quietness, beauty, com: 


Plymouth, 
partly 
ngineer 
mpany here. 
most wagon 
occupants want to face forward. 


Chevy, two years old in the 
the turned-around third seat 
enience, partly 
Ford parts ¢ 

Ford’s research peop! 


say that at night the headlights of a fol- 
lowing car stab the eyes of rearward 
facing passengers. They say rearward 
seats are hard to climb into. They say 
rearward seats necessitate a roll-down 
rear window for ventilation, which re- 
quires a high tailgate to accept the win- 
dow, which reduces the driver’s rear 


visibility. They say Chevy had to go to 
a rearward-facing seat because its X 
frame provided no foot room for a for- 
ward-facing one. (That wasn’t true, of 
course, for Plymouth, which has no X 


frame except in its convertible. Plymouth 
marketing people just liked the idea.) 
Chevrolet and Plymouth alike will give 
you all sorts of reasons for the rear-facing 
Seat. Item: Kids use it most, and they 
can climb anywhere. Item: It's a safety 
factor in a front-end collision. Item: It 
simplifies storing the third seat under the 
floor—Ford stores only the seat springs, 
not the cushions. 
That spare tire. Disagreement also 
occurs on carriage of the spare. Plymouth 
[Continued on page 238) 


SPECIFICATIONS of 15 
wagons given in the ta- 
ble are for four-door, 
six-passenger models 
with one exception— 
the two-door Rambler 
American, Cargo 
ume specified is tots 
space, much of ‘which 
obviously is not usable 
mnless you carry loose 
nd around, All Rgures 
are inches; except vol- 
ume, which is given in 
cubic feet. 


ee coe ray eee 
How the € a =| 
Wagons 2 a Paes H u 
Compare e || a] 8 Hu 3 € 
es 

E/E] 3) 3/25/38 /82) 8 
BUICK [aia eo7| s7a [65a | e564) 252 505 5439 1234 
CHEVROLET | 210.9) 79.9| 56 [66.1] 66 | 267 475 446 | 464 | 120.1 
CHRYSLER | 220.1 | 705] 78 [63 | 62.7) ans [46 | 48 | 457 | 1197 
DE SOTO 216.1, 787) 87.1 [63 | 627] 785 [46 | 48 | 45.7 1197 
DODGE s7a_[6s_| 62.7) 285 [as | a8 | 457 | 119.7 
| EDSEL 57.8 [60s | 60.7| 275 [376 | 61.7 
FORD. 56 [6o4| 60.8) 30 [443 | 554 
[_ MERCURY. S78 [eas | 62a) 242 [481 | 063 [442 | 
OLDSMOBILE 56 [66.1 65.5) 226 |50.5 45.1 | 45.1 | 122.9 
PLYMOUTH 56.9 [ss 6 46 | 48 | 45.7 | 119.7 
PONTIAC [2is3) 07) 563 (654 | 654, 268 [88 | 453 462 1192 
| RAMBLER 193.6 | 72.2 | 586 [59.8 | 60.1) 245 50.8 | 47.8 | 43.1 | 1047 
| RAMBLER |zo2e| 722| saz |sos| oot) 245 [soe | 478 | 431 | 104.7 
RAMBLER Ja7aa| 73 | sez {ss | 452) ass [203 | 284 |40s | 043| 082 |sas | 250/52 
STUDEBAKER | 545| 69 | 58.7 |s65| 50 | 202 [4s |e «2 | s2 | es |or | ass} os 
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A Popular Science 
Annual Report: 


A Safety Exp 


looks at the 
"59S cars 


With a few notable exceptions, the ’59s are 
no safer than last year’s. Despite rumbling 
from lawmakers, Detroit is marking time 
By Paul W. Kearney 


Author of How to Drive Better and 1 Drive the Turnpikes 


RASH-PROOF design seems to have reached the tread- 
water stage in Detroit's 1959 offerings. 

With but three exceptions, there have been no 
significant additions to the “safety package.” These excep- 
tions are: 

1. Chrysler Corporation's optional padded 
steering-wheel spoke. This is a further improve- 
ment on the “deep-dish” safety wheel. Unfor- 
tunately, this year’s trend otherwise is to chrome- 
plate the spoke, converting it, in case of a smash- 
up, into a classy-looking hara-kiri knife. 

2. Studebaker Lark’s crash padding on the 
lower edge of the dash. In other cars this metal 
area can still mutilate the knees and shins of front- 
seat riders, even in just a panic-braking stop. 
(Mercury’s approach has been to move the dash Croshipadding under 
a full six inches farther forward, away from the knees.) dash protects knees, 

3. American Motors’ optional headrest for driver and — shins of Lark riders. 
front-seat passenger. Advocated in these columns last year, 
this is a much-needed safeguard in rear-end collisions, with x 
their risk of the dreaded whiplash neck injury. pecdiest a maron 

It is noteworthy that two of these Oscars go to the lowest-  whiplash-injury risk. 
priced American-made cars. 7 

Except where pushbuttons are used, window cranks and 
door handles remain an almost universal threat to kneecaps 
on all but the highest-priced cars and Mercury. Crash 
padding on the back of the front seat is conspicuous by its 
absence: Of 20 models examined, I found it on none. And 
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“There is no earthly reason for not making compulsory 


wiper coverage is still sadly inadequate on the vast side areas 
of the huge 1959 windshields. 

Eggshell roofs predominate in the entire field. Finally, 
the stylists have gone berserk in the cockpits; there’s a rash 
of jukebox glitter and shine, about as refined as a mouthful 
of of gold teeth. A far more serious indictment than tasteless- 

: This excessive volume of brightwork will be no fun to 
Took past when the sun is pouring through the glass. ‘This 
year Dodge and De Soto rival Pontiac for the dubious dis- 
tinction of having the most garish instrument panels. 

Thunder over Detroit? Meanwhile, Detroit seems oblivi- 
ous to rumblings in the atmosphere. Last fall, Rep. Kenneth 
A. Roberts, chairman of the Congressional special subcom- 
mittee on traffic safety, reported to the 1958 Governors’ 
‘Traffic Safety Conference: “I was not long in becoming con- 
vinced, on the basis of the evidence we had seen, that Detroit 
was not turning out the safest possible product.” As a conse- 
quence, he has introduced a bill to require every motor 
“Wiper coverage is vehicle to meet safety requirements to be established by the 
still sadly inadequate Bureau of Standards, Certainly if safety glass or turn in- 
of i050 windshictds’: —-‘dicators can be made mandatory, there is no earthly reason 

for not making compulsory such a valuable feature as com- 
plete crash padding, still largely an option. 
‘There's a rumble from another quarter, too. New York's 
‘Traffic Safety Policy Coordination Committee recently re- 
ported that it was not convinced that auto makers are 
seriously trying to design safer cars, and suggested that 
government regulation of the industry may become neces- 
sary. It recommended that the National Safety Council 
issue a safety-rating report card on each new car produced. 
In response to such omens, automobile spokesmen con- 
tinue to make speeches about spending $1,500,000 a year 
on grants for outside safety research, over and above their 
own individual outlays in this field. Surveying the ’59 models, 
one wonders where the money goes! 
is not to imply that the safety potential of the new 
isn’t superior to that of cars made four or five years 
ago. It is simply that, beyond the basic 
field of automotive engineering, product 
safety is not second nature in Detroit; 
it is still an afterthought. 

Lower and wider. The continued trend 
to lower silhouettes is not only irrational 
from the standpoint of comfort; more im- 
portant, it aggravates the driving hazard 
of the unseen car approaching out of a 
slight dip in the road. The result will 


“A rash of jukebox doubtless be an increase in the ratio of head-on collisions 
by ep Toned and opposing sideswipes, already second only to the single- 
then the wasn pours car rollover as a rural-road killer. 

through the glass.” Likewise, the trend to wider bodies on the same old obso- 


lete roads is a serious trouble breeder. In a very few years 

some cars have fattened from around 77 inches to 81 inches. 

Yet we still have hundreds of thousands of miles of un- 

divided driving lanes that are 96 inches or narrower per 

lane, many posted for 60 or 65 m.p.h. limits. Passing a 
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such a valuable feature as complete crash padding” 


f 
all il { 


fast-moving tractor-trailer roaring toward you around a 
curve, with a safety margin of 15 inches or less, is not what 
the doctor ordered for the weekend drivers who dominate 
our highways. 

Detroit’s stock retort, of course, is, “Modernize the roads.” 
Unfortunately, we can’t stamp roads out of sheet metal, like 
cars. And automotive engineers seem to have forgotten what 
the highway engineers have known for years: that the faster 
cars travel, the more elbow room they need for the same 
body width. Thus it has been repeatedly demonstrated that 
an 18-foot, two-lane road will have twice the number of 
accidents as a 20-foot road carrying equal traffic. So giving 
us faster cars for roads that have not yet been lened pro- 
portionately makes it seem even more premature to widen 
the cars. 

Furthermore, despite all the study that has been given to 
the causes of crash injuries—as distinguished from the causes 
of crashes—it seems ironic that the whole industry has tacitly 
ignored a factor of mounting importance: the rollover. Even 
Cornell’s Crash Injury Research project has been side- 
stepping this issue. The most costly ’59 model you can buy 
wouldn’t be admitted to any legitimate stock-car race in the 
country until you had a roll bar installed to keep the roof 
off your neck in case of a turnover. 

Yet Detroit figures that these eggshell roofs are perfectly 
safe for you and your family—while the public, it is true, 
is sucker enough to encourage the designers by demanding 
more and more “four-door hardtops” with less and less over- 
head protection. 

The rollover debate. The argument that you don’t in- 
tend to roll over, and are protected anyway by lowered 
centers of gravity, is specious in view of accident records. 
The excessively high proportion of one-car mishaps on our 
fast turnpikes is disturbing. For while the National Safety 
Council reports that single-car crackups account for 33 per- 
cent of all accidents on rural public roads, the average for 
the turnpikes in New York, Pennsylvania and Oklahoma is 
59 percent and the Kansas Turnpike has just released a 
report of 86 percent for a nine-month period! In charging 
the difference to the higher speeds and the prevalence of 


“The trend to wider 
bodies is a trouble 
breeder... Passing a 
tractor-trailer roaring 
toward you around a 
curve, with a safety 
margin of 15 inches 
or less, is not what 
the doctor ordered 
for the weekend 
drivers who dominate 
our highways.” 


“The part-time land 
pilot is buried behind 
‘an instrument panel 
‘almost as complicated 
as a bomber's.” 
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“Fallacy of locating 
controls or ash tray 
or glove compartment 
where the driver can 
barely reach them.” 


“Feet pinned beneath 


front seat structure .. . 


@ serious confinement 
in case of accident.” 
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sleepy drivers on the spacious turnpikes, we still have to 
remember their better engineering—lack of sharp curves, 
steep grades and cross traffic, hazards that make it far easier 
to go off a narrower public road. 

Even eliminating the superhighways, the National Safety 
Council attributes 43 percent of our rural-road fatalities to 
the single-car accident, of which no less than 21.6 percent 
are rollovers. Discounting pedestrian accidents, which ac- 
count for 11 percent of the rural deaths, 
the true ratio of turnover fatalities among 
motorists becomes 24 percent—a very 
substantial figure indeed for nonracing 
drivers. 

Furthermore, in rollovers, deaths ex- 
ceed injuries by a substantial margin— 
contrary to virtually every other accident 
category except head-on collisions. This 
in itself is a further indictment of Detroit's bland disregard 
of a major problem, and one that is not solved by impact- 
resistant door latches. Invaluable as these latches are in 
most other crackups, they mean little in a rollover. 

Cockpit glamour. Finally, it would appear that a very 
little part of the $1,500,000 safety-research grants has gone 
into serious study of automobile cockpits—the place where 
the harried driver should be able to work without let or 
hindrance. So the stylists (Heaven forbid that any engineer 
had anything to do with it!) have buried this part-time land 
pilot behind an instrument panel that seems almost as com- 
plicated as a bomber’s, and sports enough razzle-dazzle to 
induce vertigo. Only in the cheapest models, generally, can 
you get a panel that is as simple, forthright and functional 
as the ones in sports cars. The worst offenders are the so- 
called “medium-priced” lines, where a dizzy panel sup- 
posedly makes the owner feel that he is driving in the next 
higher prestige bracket. 

In addition, most cars sold today have automatic trans- 
missions, giving the stylists a new area in which to add con- 
fusion. Last year there were 12 different abbreviations or 
symbols used to indicate the shift positions on the quadrant. 
General Motors alone had seven different ones, with Buick 
boasting of two different sequences. Pushbutton transmis- 
sions further complicate the problem—although this year 
both Edsel and Mercury have abandoned them in favor of 
the familiar lever. 

Finding the so-called “emergency” or parking brake (and 
its release) each year becomes more and more of a game. 
Three times I’ve had the hood of my car spring vpen on the 
road because some parking-lot attendant had mistaken the 
hood release for the parking-brake release just above it. 

At best, these needless complexities are breeders of prop- 
erty damage when somebody else has to handle your car. 
At worst, they introduce the driving hazards of hesitation 
or outright error in an emergency. There is no excuse for 
this in a 300-hp. era that is witnessing a repetition of news- 
paper accounts of cars “going out of control,” mounting the 
curb and felling pedestrians like tenpins while the hapless 
driver is merely trying to park or unpark. 

[Continued on page 230. 


The Argonaut 


$25,000 
Super Car 


Biggest Argonaut is the 21'4-foot “State Limousine,” an cight-passenger model costing $26,993. 


Designed to last a litetime, these cars will be hand-built 
at a 500-a-year rate—chassis in the U. S., body in Italy 


whose aim was to build and sell the 
world’s finest automobile, regardless 
of cost. What would such a car be like? 

Richard Luntz, 39-year-old Cleveland 
industrialist, has an answer. He told a 
team of automotive designers to draw up 
plans for “the finest, most beautiful, best 
engineered, best powered, most comfort- 
able, most carefully constructed and long- 
est-lasting automobile possible.” 

Two months from now the Argonaut, 
first car made from those designs, will be 
road-ready. It has: 

eA tubular steel frame of high 
strength, and the lowest center of gravity 
and widest tread of any passenger car. 

A handmade aluminum body. 
© A specially built V-8 engine. 
© Durable, corrosion-resistant parts. 


Sie you were a millionaire 


Seven models, sports car to limou- 
sine ($22,700 to $26,993). 

The Argonaut’s V-8 is a modified 
Chrysler marine engine. Horsepower is a 
secret—to enhance the car's “dignity.” 
But it's described as the most powerful 
ever mounted in a passenger car, 

‘Two 12-volt batteries are connected to 
a high-output generator that balances 
full load at idling speed. Aircraft wiring 
is used throughout. Two electric fuel 
pumps supply dual carburetors from a 
32-gallon tank. Transmission options in- 
clude automatic or manual with overdrive. 

Chassis come with a 154” wheelbase 
for the “state limousine,” 1261” for other 
models. Frame members are five-inch-di- 
ameter cold-drawn seamless steel tubing 
with a 3/16” wall thickness. 

Front-end suspension is by torsion bars, 
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Seven models include two sedans, two sports 
cars, coupe, convertible, limousine 


Fastest Argonaut is “Smoke” (above), an aerodynamic sports model designed to go over 


with low-frequency semi-elliptic springs brake cylinders give the effect of power 
in the rear, Front and rear shock absorbers brakes, without a power assist. 


are individually adjustable from the dash. Racing tires carry 35 pounds minimum 
Extra-large brake drums have brake pressure. Firestone Super Sports, 8.20-by- 
linings of sintered iron. Twin-stage master 15, are used on all models but the limou- 


MASSIVE FRAME of three times normal strength rides extremely low, TWO RADIATORS of brass 
giving car the lowest possible center of gravity. Drive shaft and rear and. stainless nestle be- 
axle pass over the frame; dual mufflers lie alongside it. tween frontend members. 
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the other sports ver 


sine, which rolls on bigger 8.90-by-15 
Each Argonaut chassis is shipped to 


Italy to be fitted with hand-crafted alu- 
minum bodies by Touring or Bertone. 
So many options and extras are possible 


‘Small one cools oil, big one 
water. Brake-drum flanges 
project out into airstream. 


, has a classic look sin 


r to T-series MGs. 


—swivel seats, TV, running water, air 
conditioning, bar, refrigerator and a com- 
pact office—that each car must be made 
to order. Waiting time: seven to nine 
months.—Herm David. 


ENGINE AND CHASSIS PARTS are polished or enameled. Fan hood (left) 
is brass. Steering shaft, rocker-arm 
brake and fuel lines are all of stainless steel. 


wer, mufflers with connecting pipes, 
END 
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What You Think 


of the ’59s 


PS survey reveals sharp disagreement on “good” and “bad” points, 
yet many people plan to buy—and even have the make picked out 


CROSS section of Poputar Scrence 
readers, polled soon after the new 
cars went on public display, expects 

1959 to be the successful sales year Detroit 
is hoping for. 

But that doesn’t mean they all like the 
new models. Only 42 percent rated the 
'69s better than last year's. About 29 per- 
cent considered them the same. And 28 
percent said they were worse! 

Poputar Sctence surveyed 5,000 read- 
ers coast-to-coast, asking what they 
thought of the ’59 cars and what they ex- 
pected the public's reaction to be. Their 


What peopl 
50% 
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responses reveal that opinion is sharply 
split: Many people like what others dis- 
like. Their contradicting views mirror the 
split in Detroit, where the three major 
manufacturers push on with bigger-than- 
ever dreamboats while the two independ- 
ents are off on an economy kick, 

Here are some of the survey results in 
detail: 


Are you thinking of buying 
a’59 car? 
Yes—22% 


e like and don’t like 
40% 


30% 20% 10% 


What's your prediction for sales? 


Better than last year—47% 
Same-36% 
Worse-18% 


If anything like that 22 percent intend- 
ing-to-buy readers actually do buy, the 
car business will exceed the wildest dreams 
of Detroit sales managers. And notice this: 
More people thought sales would be bet 
ter than said they liked the cars, and far 
fewer thought sales would be worse than 
said they disliked the cars. Detroit’s 
motive-probers will chortle over that find- 
ing: It suggests that many people secretly 
approve of the ’59 models, consider it un- 
fashionable to admit it, and transfer their 
own approval to their neighbors (“sales 
will be better”). 


Which car is the best looking? 


Chevrolet—15% 
Ford-15% 
Pontiac—15% 
Buick—-15% 


Which is the most impressive? 


Chevrolet—16% 
Buick—-15% 
Cadillac—15% 


about the ’59s 
10% 20% 


Which leaves you absolutely cold? 


Chevrolet—19% 
Ford—18% 


There the split in public opinion shows 
clearly. GM blew millions on its new, new, 
NEW line. Ford spent less, but only 
slightly less, for changes that most people 
don’t notice. 

There's no doubt that GM's radical re- 
styling had impact. Everyone recognized 
it as new and impressive. Lots of people 
liked it—very much. But just as many 
didn’t—they felt more comfortable with 
lesser changes. 

The readers’ own comments make this 
controversy apparent: 

Ford—‘Just a warmed-over '57.” 

Chevy—“These designs are too severe.” 

Another man wrote: “They're all ridic- 
ulous. Buick looks like a surfboard, Olds 
like a football helmet. Dodge looks like it 
stepped out of a British cartoon satirizing 
American autos.” 

And a Baton Rouge electrician may 
have summed it up for them when he said: 
“What Detroit doesn’t know is that people 
are tired of change. People want to relax 
again with an auto that is the same and 
dependable.” 

If everybody bought cars strictly on ap- 


January 1959 97 


Which accessories do people want? 


® 


pearance, Ford and Chevy would 
have things sewn up tight. But look: 


Which car is the best deal 


for the money? 


Rambler—34% 
Ford—22% 
Chevrolet—18% 


Why do you think so? 


Of those who picked Rambler, 46 percent 
said: economy. 


If you buy a°59, which one 
will you pick? 

Ford—17% 

Rambler—16% 

Chevrolet—16% 


Here the increasing swing toward 
smaller cars shows up. People admire the 
jazzy dreamboats. They like their looks, 
the impressiveness. 
9B rorutar science 


But when it comes down to the dollars- 
and-cents evaluation of the good deal, the 
decision on a final choice, then the econ- 
omy cars move right up to the top. (Stude- 
baker’s Lark was too new for consideration 
in the survey.) 

Informed comment came from one 
reader, a Bloomington, IIl., consulting en- 
gineer working for a firm that runs a fleet 
of cars. He said: 

“Our company records covering hun- 
dreds of thousands of miles prove without 
doubt the superior operating savings of 
Rambler . . . best American buy on the 
road toda: 

Many readers intend to buy foreign cars 
(one-third of those picked VW). Included 
was one man whose concern over economy 
seemed mainly a matter of principle: 

“T’m going to trade my Buick on a Mer- 
cedes 180, my wife’s Plymouth on a Plym- 
outh—or a VW-and the children’s Ford 
for a Volvo. Economy—workmanship— 
maintenance—are forcing us to imports.” 


And other readers, people who are not 
buying cars this year, add their weight to 
the same argument. 


If yow’re not planning to buy 
a’59, why? 

Satisfied with the old one—38% 
Prices are too high—35% 

Waiting for Detroit's small car—14% 
Don’t like the °59s—13% 


Again, the need to save money shows 
up, holding people back. (That satisfied- 
with-the-old-one answer is sometimes a 
face-saving euphemism for lack of dough.) 

They want small cars then? Hold on. 
Shorter, yes. Finless, yes. The big beefs 
against the ’59s are length and fins (see 
chart on previous page). But the other 
marks of Detroit’s gaudy chariots are still 
in demand. 

e Big interiors. (“I don’t give a hoot 
about the size of the trunk, but I do want 
leg room,” wrote a Baton Rouge chemical 
engineer.) 

© Wide window areas. (Although many 
readers echoed the Houston engineer who 
“T can see no point in the wrap-over 
windshields, I don’t watch airplanes when 
I drive.”) 

‘e Powerful engines. (Caustic digs about 
the impotent imports were frequent.) 

The split in public taste shows up clear- 
est when it comes to fuel economy. Every- 
body has an opinion, and a decided one. 
Half the voters don’t mind the gas appe- 


FORD swiped the clean, boxlike roof off 
its Thunderbird, dropped it onto the reg- 
ular Ford chas s, and came up last 
-of-the-line series: 
ly, the new 


month with a n 
the Galaxie. Ori; 


Ford's New Galaxie Borrows Thunderbird Style 


tite of new models. Just as many readers 
dislike it. 

It looks as if the public wants to have 
its cake and eat it too: powerful, roomy 
cars bedecked with glass and chrome, but 
more compact and—maybe—more eco- 
nomical. 

Well, what they really want are cheaper 
cars. Sure. But they don't seem ready to 
give up the fancy fixings that make the 
’59s cost so much. 


If you were going to buy a’59, 
which accessories would you pick? 


Heater—96% 
Radio—82% 
Automatic transmission—68% 


Just add up those three. You see that 
two people out of three would run the bill 
for a Ford, Chevy or Plymouth up over 
$2,600, 14 percent higher than the same 
car stripped. 

But that’s not all. Lots of readers (13 
percent) want air conditioning. And some 
would shoot the works—see chart at left. 
Loading a car like that adds a good $1,000 
to its stripped price. 

That leaves the public split, just as the 
auto makers are. Maybe it’s a good thing. 
People had been griping: All cars are 
alike. You can’t say that anymore. 

‘This year there are elaborate cars, sim- 
ple cars, big cars, little cars, and a couple 
in-between. Everybody can get what he 
wants. END 


was to have been saved for 1960, Galaxie 
the same as the other 


Fairlane 500 (the Galaxie four-door 
sedan is $2,700 at the factory). 
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What 1959 Car Are 


Heads and tails: This year’s versions have been on the road for 


You Looking At? 


several months now. See how many you've learned to recognize 


Facts and Figures on-semoaete: 


Engines 


MAKE AND MODEL 


CHEVROLE 


CHRYSLE 


CORVETTE 


DODGE fn 


tDSEL atl 
FORD 
Thunderbi 
TWPERIAL 
LINCOLN & 
CONTINENTAL AN Ser 
MERCUR Want 
OLOSMOBILE Dynamic 8 
PLYMOUTH 3707 
PONTIAC tat 


RAMBLER 


TYPE OF ENGINE 


NOTES: 


DISPLACEMENT (cu. 
HORSEPOWER AT 
HORSEPOWER PER 
CUBIC INCH OF 
DISPLACEMENT 


TORQUE AT WHAT 


340 
as 


430 


2,400 
2,800 


3,100 


3,400 
2'400 
0 
00 
600 
00 

0 
800 
3,600 


| 


Here’s what’s happening to U. S. cars...and this year 
they’re not all bigger, more powerful and jher-priced 


REARAXLE RATIOS (to 1) 


BORE AND STROKE (in.) 
COMPRESSION RATIO. 
FUEL REQUIRED 
(regular oF premium) 


Horsepower 
Automatic 
] Transmission 


Facts and Figures on’59 Models 


OVERALL 
STEERING 
RATIO. 


WEIGHT PER Sa. 


OF BRAKE-LINING 


SHIPPING WEIGHT 
AREA (Ib, 


Le Sabre} 
Invicta 
Electra 4700 


CADILLAC 


“CHEVROLET 
CHRYSLER 
~ CORVETTE _ 
DE SOTO 
~ ponee = 
~EDSEL 
FORD 
IMPERIAL 
= in J 
LINCOLN & ‘ 
CONTINENTAL x4 
WERCURY 8.00 x14 
= eit | 205 | | ssox14 
OLDSMOBILE 88 1 , 9 18 8.50 x14 
ati ohiad o|s 9.00 x14| 
PLYMOUTH 
7.5014 
a 5 Catalina 8.00 x14 
Tusa Star Chiet 800 t 14 
se Bonneville 8.00 x14 
RAMBLER Deluxe eeeaae 
Super 7:50 x14 
RAMBLER Super mn the oa acy: | tea. Vesa as 03 | 8 
AMBASSADOR Saat 270 | 2002 | 722 | saze | 204 | 25s | 254] 398 | so0xts 
RAMBLER Dewey | bag | 8 af ; P F 
AMERICAN ——_Siper®} wooo | 1783 | 739 | 2476 | 178 | 220 | --| 260 | ss0x15 
Tan Delues | 1085 | 1750 | e380 | 2507 | na —— [375 | Sa0x15 
STUDEBIKER terkmgatbe|ices | isso | eso | 2337 | na | iz | 375 | 640x158 
SiverHawk678] 1205 | zox0 | 713 | 3140 | na 162 | 410 | 670x158 


NOTES: n.a.: this information not available at press time; “for the lowest-priced four- 
door sedan with eight-cylinder engine (or nearest equivalent model) in the series 
Usted; Pall prices include federal excise tax and preparation and handling charges, 


They range all the way from the 175-inch, under-$2,000 
Lark to a 2%4-ton, 20-foot-plus Caddy that goes for $9,500 


Les Room | HEAD ROOM | HIP ROOM 
aa) (in) (ia.) 


(Bey. engine) 
Automatic 
Transmission 


Base 


wo | a0 | 350 | 350] S25 
45 | 418 | 3s8 | 30] 595 20 | 6 | a | 2s] a] nj — 
ao | 360 | 355] 338] 595 | | | I 


but no other taxes or shipping charges. Base price applies to the least-expensive 
door sedan (or nearest equivalent), with eight-cylinder engine but no 
ment, in each series; «includes 2 heater; 442.4" on Conti 


Detroit faces up to 


The Baffling 
Problem of 


MODERN BRAKE TESTING combines elements of a 
punishing road race with the precision of a 
controlled laboratory experiment, Buick uses 
two for base-line data and two for each 
different experiment. Tests are standardized so 
that they can be repeated from run to run. 


Heavier cars, bigger engines, 14-inch wheels, and changing 
driving habits are piling up headaches for brake designers 


By Hubert Luckett 


. started hardening % way down 
mountain. Hard initial and pronounced 
fade 4% way, odor, lead left. Left front 
smoking, greasy initial, became unsafe 
(1,200 psi) near bottom. Over-recovered, 
brakes very sensitive. ‘Death rattle’ on 
last stop. Test discontinued and car re- 
turned to plant.” 


HIS epitaph on an experimental 
I brake lining was copied from one of 
the hundreds of confidential reports 
made on the West Virginia Mountain 


‘Tests that have been conducted jointly by 
Buick and Inland Manufacturing Com- 
pany since 1951. 

I went along as an observer on one of 
these three-day, 1,000-mile runs through 
the mountains of West Virginia as a part 
of this job of reporting to you what De- 
troit is doing about brakes. I also talked 
to more than a dozen brake and brake- 
lining engineers. 

In ’59 you'll probably hear more brag- 
ging about brakes than about engine 
horsepower. For good reason: Some of 
the makes that had fallen behind on 
brakes have not only caught up, but in 


FOOTPRINT of each 
driver on the pressure- 
recording graph is 
unique. Traces at left, 
copied from actual re- 
cordings, show char- 
acteristic ‘brake-applica- 
tion curves of seven 
different men. Test pro- 
cedure calls for switch- 
ing drivers periodically 
to wash out effect indi- 
vidual driving habits 
have on test results. 
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«hurtling down a mountain road that would 
make a burro want to throw out an anchor’’ 


some cases pulled ahead of competition. 

Here’s a quick look at some of the fac- 
tors that have pushed the brake problem 
into the news: 

@ Since ’50-’51, brake engineers have 
had to run fast just to keep brake per- 
formance up to the previous year’s levels. 

© Greater braking capacity is made 
necessary by changing design: heavier 
cars, quicker accelerations resulting from 
today’s bigger engines, less engine braking 
as a result of automatic transmissions. 

© The stylists—with their 14” wheels, 
sheet-metal shrouds, and solid wheel cov- 
ers—have made the brake engineer's job 
even tougher. 

© Driving habits have changed, almost 
without the industry noticing it. The new 
high-speed freeways require heavier-duty 
brakes than car makers have been de- 
signing. 

Just about any car built in this coun- 
try, since Chrysler introduced four-wheel 
hydraulic brakes in 1927, has been able 
to stop quickly enough to unseat its pas- 
sengers—when the brakes are in good con- 
dition. Bare stopping ability for an occa- 
sional panic stop has not been the problem. 

But here are two real problems: 

One, suppose you're late to work, and 
you have to make 15 or 20 miles through 
fast-moving freeway traffic—the kind 


that requires a dozen or so heavy brake 
applications to the mile to avoid hitting 
those jerks who keep darting in front of 
you. 

Two, suppose you descend a long, steep 
mountain road, holding back with the 
brakes all the way, with hard braking be- 
fore each turn and twist of the road, 

‘These two situations are brake killers. 

In such circumstances brake fade be- 
comes a vital concern to a lot of pas- 
senger-car drivers, instead of just an oc- 
cupational hazard for racing drivers. 

Experience has shown that you can't 
find reliable answers in the laboratory 
or on the test tracks. So brake engineers 
have stowed their slide rules and taken 
to the road. And, indirectly, this was why 
I found myself’ with both feet braced 
against the firewall, in a test car hurtling 
down a West Virginia mountain road 
that would make a burro want to throw 
out an anchor. 

The laconic case history at the begin- 
ning of this article is a good example of 
what can happen. Here was an experi- 
mental brake that seemed good in theory. 
Laboratory tests indicated great promise, 
and a heavy testing schedule on the 
proving grounds seemed to bear this out. 
But the mountain tests showed that for 
the two or three percent of drivers who 
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Ina squalling halt from 75 m.p.h., brakes must develop the 


would give their brakes this kind of hard 
abuse, the proposed brakes were unsatis- 
factory. 

Heat is the main problem, Brakes are 
essentially heat engines working in re- 
verse. To bring a car doing 75 mph. 
to a squalling halt, they must develop 
the equivalent of 500 to 800 horsepower, 
depending on the weight of the car and 
the time it takes to stop it. A modern 
brake system can readily supply this fan- 
tastic stopping power on a once-in-a- 
while basis. But, if brakes were called on 
to absorb energy continuously the way 
an engine must produce energy, they 
could only lay claim to about 10 horse- 
power for full-time stopping power. 

When the brakes are applied, the 
energy of the moving car is converted into 
heat by the friction of the linings against 
the drums. This heat must be absorbed 
and then dissipated by the brakes. The 
amount of energy a brake can convert in 
a single application is largely limited 
by the amount of heat the metal parts of 
the brake can absorb; their capacity for 
continuous duty is limited by the rate 
at which the metal parts can get rid of 
the heat. 

It is like dumping water into a leaky 
bucket. The larger the bucket, the more 
water you can dump in at one time— 
and the bigger the leak, the more water 
you can pour in continuously once the 
bucket has been filled. 

The “black art.” Brake-lining mate- 
rials largely determine how hot the brakes 
can get and still be effective. The ability 
to operate at higher maximum tempera- 
tures gives a double-barreled assault on 


Jargon of the Brake Engineers 


Brakes hardened. Decrease in effectiveness 
as the brakes are used. 

Burnish. Process of breaking in new linings 
so that lining contact and lining surface be- 
come stabilize 

Chatter. Low-frequency vibration in a brake. 

Crunchiness. Roughness sensed through 
the pedal as though the linings are crushing. 
‘This occurs with light braking and is accom- 
panied by a noise like crushing eggshells. 

Delayed fade. Increase in fade during a 
normal recovery. period. 

Fade. Temporary reduction of brake effec- 
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the problem. The higher the maximum ac- 
ceptable temperature, the greater the 
heat-absorbing capacity of a given drum; 
the greater the difference in temperature 
between the drum and the surrounding 
air, the faster the heat will be dissipated. 

Research on lining materials has ad- 
vanced the art enormously in the past 
few years. But brake engineers refer to 
it as the “black art” because it is the try- 
it-and-see type of research. The recipes 
they come up with are closely guarded 
trade secrets. 

Brake fade is their bogy. This is the 
temporary but alarming loss of brake ef- 
fectiveness due to heat. No one is quite 
sure what happens, but at some critical 
temperature the brakes behave as though 
the friction surfaces had been lubricated. 
At this point, no amount of increase in 
pedal pressure gives a significant increase 
in stopping abil 

Some brake linings are enormously 
more fade resistant than others. One of 
the tests on the mountain run I rode on 
was on an experimental lining. Looking 
over the performance curves at the end 
of the run, it appeared that the new lin- 
ing provided a significant improvement 
over current-production standard linings. 

If it shows up well on Buick’s metro- 
politan test schedule in Los Angeles, 
chances are that it will become standard 
production for Buicks before the year is 
over. 

Virtually all production automobile 
brake linings are of the organic type. 
‘The top grades are made of asbestos fibers 
with phenolic-resin binders and certain 
added stabilizers and friction modifiers. 


tiveness resulting from high temperature. 

Effectiveness. Measure of the applied brake 

effort to achieve a set braking effect. 

Grabby action. High effectiveness making it 

difficult to slow down gently. 

Greasy feel. Severe case of hard initial 

sensation of no brakes at all. 

cumstance in which little 

stopping action is obtained with increasing 
edal force, until a point is reached where 
topping action suddenly increases with 
le added pedal force. 

rer Pull to the right or left during braking. 


equivalent of 500 to 800 hp. 


(A favorite elixir is the juice pressed 
from the hulls of cashew nuts.) Variations 
of this basic recipe produce linings of 
widely varying characteristics. 

The industry is divided on riveted vs. 
bonded linings. Chrysler uses bonded. 
Ford and GM engineers privately con- 
cede that they would like to take advan- 
tage of the longer life of bonded, if they 
could lick the noise problem. 

Metallic linings? These are something 
new. They are usually blocks of fine metal 
particles fused together under intense heat 
and pressure. Their most promising (and 
at the same time, exasperating) quality 
is an inverse-fade characteristic—the hot- 
ter they get, the better they hold. This 
might seem like the answer to the brake 
engineers’ prayer—but there is a catch: 
They stubbornly refuse to perform when 
cold, Engineers are optimistic about 
future possibilities of metallic linings, 
but they caution that much development 
work is still needed, 

Getting rid of the heat. Brake drums 
must offer a compatible surface for the 
lining to work against and supply the 
largest portion of surface to absorb the heat 
initially and then dispose of it. Everyone 
now uses cast iron for the rubbing surface. 

Probably the biggest brake-develop- 
ment news of the past couple of years is 
Buick’s introduction of the finned alu- 
minum drums in front last year, and the 
addition of finned iron drums in the rear 
this year. Even engineers for their com- 
petition are privately handing them kudos 
—although they hasten to add that Buick 
was in more trouble with their brakes in 
previous years and hence needed to spend 


Lining glaze. Condition in which the lining 
has a polished, hard, continuous surface, 
apparently caused by resin coating it. 

Morning sickness. Tendency of brakes to 
grab after remaining idle overnight. Usually 
caused by moisture from the air combining 
with dust on the lini or reacting with the 
drum to form iron oxide. 

Over-recovered. Higher effectiveness after 
a recovery period than before a fade test. 

Pinch-out squeak. Squeak at or near the 
end of a brake stop. 

Punky. Condition of a lining that has lost 
strength and hardness, usually due to sus- 
tained overheating. 


VENTILATED WHEELS were one of the experi- 
ments. In theory they cool drums, but results 
point up elusive nature of brake research: On 
one test car they helped, but not on the other, 


the extra money that these innovations 
cost. 

‘There are unconfirmed reports that 
Buick will soon announce service pack- 
ages that will enable owners of older 
models to get the benefits of the new 
brake developments. 

Aluminum drums have the advantage of 
affording a larger heat reservoir for a 
given weight and of conducting the heat 
more rapidly to the outside of the drum 
where it can be dissipated. Iron liners 
are used for the friction surface. The fins 
increase the radiating surface for faster 
cooling. 

How big is a brake? Describing the 
capacity of a brake in relation to the job 
it has to do has been a knotty problem. 
Vehicle weight per square inch of brake- 
lining area is the index commonly used. 
But most brake engineers point out that 
this doesn’t always give answers that 
correspond to experimental evidence. Ex- 

[Continued on page 234) 


Roughness. Pulsation or vibration al 
pedal, sometimes accompanied by a 
Bow-frequency noise from the brakes when 
applied. 

Spongy pedal. Soft, unstable pedal feel. re- 
quiring excessive pedal travel for increasing 
pedal force. 

Squawk. Low-frequency sound of less than 
300 c.p.s. made by the brakes. 

Squeak. High-frequency sound of more than 
‘900 c.p.s. made by the brakes. 

Squeal. Medium-frequency sound between 
300 and 900 c.p.s., made by brakes. 

Wrap-in. Sudden increase in mopping: action 
without an increase in 
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Id like to see them make. 


POSTHOLE DIGGERS WITH DEPTH MARKINGS in 
feet and inches on one handle. Then there'd 
be no need for repeatedly ti the pole in 
the hole.—Stephen Walton, White Plains, N. Y. 


STICK-ON LEAD-IN WIRE. Pressure-sensitive 
hesive would anchor it fast from the antent 
down the side of house, along the joist, floor or 
baseboard.—H. P. Fischer, Rochester, Pa. 


SIGNAL STRIPS on frozen-food packages. Of 
heat-sensitive paper, they'd change color to 
warn buyers if kept warm long enough to impair 
the food.—Mrs. G. Rosenfeld, Bronx, NYC. 


MORE STORAGE INSIDE CARS to hold the over- 
flow from the glove compartment. Why not 
ut _a washable plastic drawer beneath the 
front seat?—C. L. Berger, Plainview, N. Y. 


WATER-PAINT CAPSULES for use with a garden 
hose. You'd simply drop the capsule in a special 
, turn on the water and hose on the 
M. Blasko, Savanna, Ill. 


Everyone 
like to 1 


yours? We wi 
Government 
clearly. Conte 


pay $5 for each one published, Pl 
catcarde only. Write name and 
fons cannot be acknowledged er returned, 
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What’s in the Air 


PLANES - ROCKETS - MISSILES 


[MAA W'S 


Manned space rocket. This red-hot blackbird will zing in five times as 
fast as sound. It’s North American’s X-15 rocket plane, the first de- 
signed to fly a man in space. Launched from a B-52 “mother,” it makes 
its first flight next month—400 miles—from Bonneville Salt Flats in 
Utah to a California dry lake. It will take 20 minutes, reach 100 miles 
up, hit 3,600 m.p.h. Liquid nitrogen at 300 below zero helps cool it in. 


side to keep friction from frying the pilot. Turn page for more on X-15. 
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Manned space rocket (cont.) Some radical-design features of the 
X-15: (1) Twin rocket engines, soon to be supplanted by Reaction 
Motors’ flame-throwing XLR-99 with 50,000 pounds thrust. (2) Jetti- 
son pipe for liquid oxygen if the bird gets into trouble. (3) Padded vise to 
keep pilot’s head in place during sudden deceleration and weightless 
flight. (4) Blowholes at top, bottom and sides of nose for squirting jets 
of hydrogen peroxide steam and giving the pilot control—up, down, to 
either side—in outer space where aerodynamic controls are useless in 
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the absence of air. The droopy-looking horizontal tail in the rear view 
above may well be the most sophisticated tail ever built. It moves up or 
down to act as an elevator, pivots as an aileron while in atmosphere. The 
stubby wings are fixed, fitted only with flaps for slowing landing speed. 
The monster blunt wedge of the vertical tail cially designed for 
sensitive control at high speeds and altitudes. Air brakes worked by 
linkage shown in the boxlike cubbyholes at top and bottom of the fuse- 
lage jut into the airstream at supersonic speeds without carrying away. 


WHAT'S IN THE AIR 
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=m VHATS IN THE 


Assembly-line jets. To meet orders from 15 airlines for the 600-mile-an- 
hour 707 jet airliner, Boeing's Renton, Wash., plant is crowded to ca 

Eleven planes ‘in various stages of completion are shown. here 

continental version (foreground) flies coast-to-coast in 41% hours 


Split-tail speedster. Supersonic flight of Britain’s new Blackburn NA 39 
Navy “strike” fighter plane comes from two de Havilland Gyron 
Junior jet engines, with a thrust of 7,000 pounds each, and “Coke-bottle” 
shape (bulge behind wing roots). To slow it down for aircraft-carrier 
landings, the elongated tail opens up likea flower and becomes an air brake. 
Id porurar science 


Helicopter capers. It takes a lot of power—and piloting—to put a whirly- 


bird through these maneuvers: flying on its side (left) and diving 
straight down (right). The new Hiller 12E three-place utility copter 
does it with a 305-hp. Lycoming engine. A light rotor plane designed 
for civilian use, the craft was demonstrated recently at Palo Alto, Cal. 
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Up she goes. With the aid of a dozen JATO bottles, this ASD Skyw 
takes off with a shorter run than a football field affords. It can be launched 
from present-day ers—like the Ranger (lower photo) for which it 
furnishes the big punch—with jet assist alone, no help from catapults. 


Window shopping for jet parts. The Fleet Ready Issue Store at 
the Ai in Sanford, Fla., cuts red tape and speeds the issue of 
vita a mechanic needs to do now is find a wanted part 
in one of the showcases, note its stock number and put in his order. 


Amazing 

Fluorocarbons 

Promise 
Stainproof Clothing 


Other boons: 100,000-mile tires, O: A laboratory bench in St. Paul, 


i Minnesota, stands a vial of liquid 
Groaseless Pesnuer, ipstproct divided into red, green and trans- 
steel, artificial arteries parent layers. Shake it and it becomes 
uniformly pinkish, put it down and it 
By Harland Manchester rapidly es into the original pattern. 
he top red layer is dyed motor oil,” 
explained Dr. Hugh Bryce, research 
chemist of the Minnesota Mining and 
anufacturing Company. “The next layer 
is colored water, and the clear layer at 
the bottom is a new liquid fluorocarbon 

which has the rare and use- 
4 ful ability of repelling both 
water and oil. 

“Now look at the sleeves of 
this jacket. Do they feel the 
same?” They did, so far as I 
could tell. 

Dr. Bryce spattered both 
gray flannel sleeves with wa- 
ter, motor oil, olive oil, soya sauce and 
melted butter. He blotted the left sleeve, 
leaving it immaculate; the right sleeve 
s a wet mess ready for the cleaner. 
‘The left sleeve,” he explained, 
been treated with fluorocarbon resin. It 


Fluorocarbons stem from “wildest” of elements: fluorine 


forms a protective layer around each fiber 
of the cloth that resists wetting and 
soiling. Of course you can rub the grease 
in between the fibers, but they don’t ab- 
sorb it. The stain doesn’t spread, and you 
can spot-clean it without leaving a ring. 
This resin is fairly new, but already many 
treated garments have gone to the cleaners 
four or five times without destroying its 
effectiveness.” 

Laboratory magic. He then put two 
pieces of green cotton-rayon upholstery 
fabric in a carton and shook them in some 
special dirt containing iron rust, lamp- 
black, olive oil, clay and rotted piant de- 
bris, Both came out filthy, but when he 
batted them against the bench, most of 
the dirt fell off the treated piece, while 
the untreated sample remained black. 

“Scotchgard,” as “3M” calls the new 
resin, has so impressed the furniture trade 
that about 200 manufacturers are using 
the process for stain-resistant chairs and 
sofas. One textile processor, the Perma 
Dry Company of New Yori, has stain- 
proofed a quarter of a million yards of 
upholstery fabric in the last eight months, 
in lots running from a few yards for a 
single chair to 4,000 yards of gold silk 
damask and gold brocade for the seats 
and hangings of the newly decorated St. 
James Theater in New York. Other con- 
signments now cover the furniture in the 
public rooms of the two new Grace Line 
ships, the Santa Rosa and the Santa 
Paula, and in a number of hotels. Users 
predict that it will make brighter furni- 
ture colors practical. 

The process has been tried on some 
clothing textiles. Eleven airlines, where 
food spilling is a special problem, have 
equipped their hostesses with Scotchgard- 
treated uniforms. On sale in many stores 
are men’s gabardine slacks, and (more re- 
cently) suits and neckties that have been 
treated. Still in the laboratory is a method 
for resin-treating washable cotton and 
synthetic fabrics, so that men’s shirts, 
women’s dresses and children’s clothes 
will resist staining. These may reach the 
market in another year. 

‘The new resin also protects leather. It 
has been applied to white shoes worn by 
nurses and waitresses, and 3M researchers 
believe that eventually all shoes can be 
treated so that they will not only resist 
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soaking and staining, but will repel the 
perspiration acids that make leather crack. 
It is especially useful with suede—noto- 
riously hard to clean. The popular casual 
shoes known as “Hush Puppies” and 
“Lazers” are protected by it; rain and 
sleet tend to roll off without staining. 
Scotchgard-treated suede jackets now on 
the market are said to be adapted to nor- 
mal dry-cleaning. 

A growing family tree. Scotchgard is 
only one member of a large and growing 
family of fluorocarbon compounds that are 
finding scores of new uses in forms all the 
way from a colorless, inert gas to super- 
tough rods, tubes and sheets. Because of 
their unique virtues they have found a 
place in airplanes, automobiles, TV and 
radar stations, atomic plants, fountain 
pens, bakeries, kitchens and artificial 
human arteries. 

The first fluorocarbon to be widely 
used was Freon, discovered in 1930 by the 
late Dr. Thomas Midgley Jr. who was 
seeking a non-toxic and non-inflammable 
refrigerant gas. He startled his fellow- 
scientists by inhaling a lungful of the 
gas and then blowing out a candle with it, 
thus proving both his claims. Du Pont 


INVISIBLE FLUOROCARBON GAS poured into 
iker by Dr. Hugh Bryce of 3M is so heavy it 
sinks to bottom, floating an air-filled balloon. 


MOTOR-OIL TEST shows how a fluorocarbon re 
pellent protects against stains. On treated suede, 


chemists found a way to make it cheaply, 
and it is now in millions of refrigerators. 

‘Dr. Bryce showed me a glass pitcher 
that seemed to be empty. On the bottom 
of another pitcher rested a small balloon. 
He poured “nothing” into the second 
pitcher and the balloon rose uncannily. 
The first pitcher, he explained, held a 
fluorocarbon gas seven times as heavy as 
air, so it poured like a liquid. I dropped 
in a lighted match and the flame went 
out. Now this gas is coming into use as 
a coolant in high-voltage electrical trans- 
formers, for it stands extremes of tem- 
perature better than oil coolants, won't 
burn in case of leaks, and will allow 
transformers to be much smaller and 
lighter. It seems ideal for planes and mis- 
siles. 
Cooking utensils, too. In a Du Pont 
laboratory at Wilmington, Del., a chem- 
ist poured some pancake batter into an 


oil forms beads that can be_ blotted 
paper tissue. Untreated sample is rui 


ungreased frying pan. Nicely browned, 

cakes came out without sticking be- 
cause the pan was lined with Teflon, a 
remarkable fluorocarbon plastic that Du 
Pont discovered 21 years ago and that 
is now doing, experimentally, jobs no 
material could ever do before. Teflon is 
about as slippery as ice on ice, and stands 
a lot of heat. Many large baking firms are 
using bread pans coated with it. It is also 
used on the end of fountain-pen barrels: 
It repels ink, and the barrel emerges dry 
from the bottle. 

Because of this low friction quality, 
Teflon is used to coat the landing skis 
of some of the C-130 arctic troop carriers. 
The coated skis are so slippery that the 
planes need only a short run for takeoff; 
and because they repel water they will 
not freeze down to the landing strip 
overnight like wood or steel. Teflon 
coatings may also replace ski waxes. Dr. 
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MINIATURE ELECTRONIC CIRCUITS printed on 
flexible sheets of fluorocarbon resin can bend 
to fit tight places. The resin won't corrode, 
stretch, shrink, absorb moisture or melt. 


F. P. Bowden of Cambridge University 
has timed Teflon-coated skis on several 
downhill runs and has found them nearly 
40 percent faster than waxed skis. 

Greaseless lubrication. The plastic 
also has great promise as a greaseless, 
corrosion-resistant bearing for automobiles 
and machinery. Many new Fords now 
have two Teflon washers in the front 
wheel suspension, and the plastic appears 
in at least a dozen other places—as bear- 
ings, seals, or gaskets—in many cars on 
the road. Some engineers predict that 
fluorocarbon bearings will eventually 
eliminate all chassis lubrication points, 
that no grease will be used except in the 
transmission and the differential, and 
that even that will contain powdered Tef- 
lon, which cuts friction and prolongs the 
life of the grease. 

When the Du Pont chemist put bars of 
copper and iron in jars containing Aqua 
Regia and sulphuric acid—chemicals that 
will dissolve almost anything—the liquids 
fizzled as the metals were rapidly chewed 
up. Then he put in bars of Teflon. They 
remained intact. 

So chemists were not surprised when 
the Marines at Quantico, Va., coated the 
metal parts of a batch of rifles, carbines 
and machine guns with Teflon, dumped 
them in a chlorinated swimming pool, 
tortured others in salt-spray chambers 
and tropical weather chambers and found 
that they were still rustless and ready for 
use. The Marines buried other treated 
rifles in the sand. They not only remained 
rustless, but Teflon is so slippery that the 
Marines shook the sand off, swabbed out 
the bores, and fired them on the range for 
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days without further cleaning. These 
preservative coatings are made in various 
colors, and may eventually be used to 
protect all manner of rust-prone machines 
and hand tools. 

Land, sea and air. Tefton films are 
now used in many submarine fittings in 
place of lubricating grease because they 
resist acid and sea water, last for 18 
months without care and do not smear 
clothing. Further use of Teflon coatings, 
report Naval experts, will reduce the need 
of grease pumps and fittings to allow a 
weight-saving of about four tons per sub- 
marine. Teflon tubes and other parts are 
also used in the Convair B-58, the Atlas 
and Thor missiles and other fast craft 
because they stand up under heat and 
resist the highly corrosive “exotic fuels” 
that chew up other materials. Teflon is 
especially valuable as long-lived insula- 
tion for electric wiring in hot, enclosed 
places in fighting planes, TV and radar 
stations, and elevators. 

Another Tefion plastic is a thin, tough, 
transparent film that chemists say should 
last 50 years as a cover for a greenhouse, 
carport or skylight. There are several ex- 
perimental solar stills in which sea water 
runs through evaporation troughs covered 
with plastic; durable Teflon may some 
day be used. A Teflon cloth named 
“Dragon Fur,” which resists fire and 
acids and repels water, is being tested 
for industrial filters. Many people owe 
their lives to woven Teflon artificial 
arteries used to supplant natural arteries 
in sections as long as 18 inches. 

“Hellcat of elements.” Ail these stable, 
serviceable fluorocarbons are chemical 
daughters of the wildest hellcat of ele- 
ments, fluorine, a yellow-green gas that 
will burn sand, glass, steel wool, asbestos, 
concrete or even water, and is extremely 
dangerous to touch or inhale. It was first 
isolated in 1886 by the French chemist 
Henri Moissan, who was nearly killed 
during his research but lived to win the 
Nobel Prize. As Moissan forecast, this 
raging tiger has two faces. Its violence is 
born of a desperate yen to combine chem- 
ically with everything in sight, but once 
the combination is effected, it has amaz- 
ing stability. 

Today’s fluorocarbons got their big 
start at Columbia University, where 
scientists were secretly planning an atom- 

[Continued on page 254} 


for the family car 


Home kit of puncture-proofing compound, above, can be 
squirted into any tube or tubeless tire through the valve. 
Inside the tire, the compound is said to form a thin, even 
film that instantly seals nail punctures, slow leaks or 
rim pinches, Security Sales Co. sells the kit with dispenser 
and enough compound for four tires for $9.95. 


In recent tests, at right, tires containing the new sealing 
compound were pincushioned with nails. Then the nails 
were removed and the tires dunked in water, with no loss of 
air. The self-sealed leaks were also road-tested for 10,000 
miles at up to 95 m.p.h., and at this point were still going 
strong. 


A flexible contact strip, placed around the walls of your 
garage, guides your car in and out by flashing a warning 
light if your tires touch the strip at any point. The device, 
sold by Ease-In, connects to any 110-volt outlet . .. You may 
soon see more aluminum on cars. Alcoa has an aluminum- 
finned radiator, not yet on the market, said to cost and weigh 
20 percent less than present types. Aluminum bumpers, al- 
ready on buses, are also on the way. They're designed to 
lighten front-end weieht Dashboard reminder flashes 
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if you forget to turn your headlights off. It’s wired into the 
circuit in such a way that it goes on only when you switch 
off your engine without switching off your lights. Unitron 
Corp. makes the accessory for six- or 12-volt systems. 


New two-way lantern serves as spotlight or trouble light 
with its swivel head turned upward (above, left), or as 
a camper’s lamp with the head turned downward (right), 
Ray-O-Vac sells it with six-volt battery for $8.95. 

You can add pushbutton windows to any 12-volt car with 
a kit put out by AMT Corp. Priced at $34.50, the power 
controls are said to to take less than an hour to install and 
do not require removal of door panels. 


what’s new in tools 
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New type of wood- or metal-working clamp, at left, works 
ike a C clamp, but is said to have the advantages of par- 
allel-jaw types. The offset adjustment screw, at an angle 
to the jaws instead of in line with them, prevents the 
clamp from twisting or “walking off” as it’s tightened 
and also keeps the work area free of obstructions. Pivoted 
jaw blocks provide either flat surfaces or V grooves for 
gripping round stock. Custanite Corp. sells the clamps 
in sizes from 1” to 13” for about $2 and up. 


Extra-large-size drill bits in the flat, spade-type design 
are now available from Irwin. Four new sizes range from 
114” to 114”, but still have 14” shanks for use in 4” electric 
drills. Price is $1.25 each . .. New Keuffel & Esser tape rules 
are marked in two scales so you can easily read either total 
running inches or feet and inches. They’re available in 6’, 8’, 
10’ and 12 lengths . . . Another maker of tapes, Lufkin, is 
now selling a 50-foot rule together with a small six-footer for 
the kitchen workshop for $5.95... You can build your own 
12”-capacity bandsaw from a new kit costing only $24.95. 
‘The kit includes band wheels, bronze oilite blade guides, ball 


thrust bearings, 78” blade and all other mechan- 
ical parts. You add your own motor and a wood 
housing. Gilliom Power Tools sells it. 


Inexpensive parts bin, at right, stands 18” 
high and has four 124”-diameter rotating trays. |): 
Walker Mfg. Co. sells the metal bin for $9.20. 


A portable 90-amp electric welder, made espe- 
cially for use in the home shop or garage, will 
operate on either 115- or 230-volt AC current. Its 
maker, Emerson Electric, sells it for $84.50. A 
heavier-duty 180-amp welder is also available 
for $155 . . . Vaco's line of pocket nut drivers now 
offers a new two-ended model that has a 1” hex 
socket at one end, a 5/16” socket at the other end, 
to give you two tools: in one. Price is $1. 


Doweling jig, at right, makes it easy to drill 
accurately matching dowel holes in mitered 
frames, Stock up to 134” thick is clamped in the 
jig, then a sliding guide on top positions any 
of four 4” hole locators over the stock. Ashley's b 
sells it for $3.98. 


Comet’s fancy new radial-arm saw, announced 
in Poruzar SciENcE last month, is shown in use 
below, at left. Now on sale, the saw swings a 9” 
blade. Its one-hp. motor is said to provide a full 
two hp. under load. Its unique arm design has 
twin chrome-plated steel tubes that ride in and 
out on eight ball bearings for smooth, rigid oper- 
ation. The saw will sell for $239. 


A brand-new portable circular saw called the 
Artisan, at lower right, is being introduced for 
the first time by the Gamble-Skogmo chain 
stores. The 61” saw is rated at a husky 7.5 
an anti-kickback slip clutch. Priced 
it weighs 101% Ib., has a cutting depth 
of 214” at 90 degrees, 174” at 45 degrees. 


Please turn the page for more new products sanuany 1959 123 


124 porutar science 


‘earity Sales Co., 1093 Broxton 
Corp, 5600 Roowcelt Rd., C 
Box 235, Dede Cits, Fla.: 

Sto, Chicago; Walker Mf. 
Westinghouse, Bloomfield, Nd. 


Spools of hookup wire, at top left, 
are within instant reach on handy 
metal racks that you can hang on a 
toolboard or mount on a bench. The 
racks come in 14 assortments from 
Belden Mfg. Co. 


You can change drill-press speeds in 
smooth, continuously variable ratios, in- 
stead of fixed steps, with the speed-vary- 
ing device at left. It mounts on top of 
the column between the motor and 
spindle and has a sliding center flange 
that changes the diameter of the driving 
and driven pulleys depending on which 
way the handle is turned. Made by 
Custanite Corp., the changer has an 
overall ratio of 6.5:1, sells for $18. 


Latest shape in hand sanders is the 
unusual tough-plastic model above, at 
right. Its planelike handle with extra 
knob lets you grasp it with one or two 
hands. Its base provides a broad 344”- 

7” sanding area. Although especial- 
ly designed to use long-lasting tung- 
sten carbide abrasive, the Sunbeam 
Quick Sander will also take other types 
of sandpaper. Price is $2.95. 


Florissant deen, St. Louis; Gamble-Skogme, 15 N. th St. 
= P. 


0. Bos 61 


1 Konson Rd., Woodbridge, 
os Angeles; Sunbeam 
" Corp. P. 0. 


what’s new for 
home improvement 
and upkeep 


New plastic wall paneling, above and 

at right, simulates stone, bamboo, wood =~ 
plank and other designs in thin sheets SS 
ly cemented to any surface. Decro- 

all sells them in natural and two-tone finishes 
for 50 cents to $1.30 a square foot 


Portable plug-in electric shoe polisher, at 
right, is latest item by Ronson, famous for 
its cigarette lighters. Priced at about $20, it | 
comes with two brushes and a buffer. 


New type of night light, below, is first electro 
luminescent “flat bulb” made public by Westing 
house. A tiny square of phosphor-coated glass, 
it plugs into any outlet, glows endlessly on less 
thana penny’s 


worth of pow- Shetin Sellaye 


era year 
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Every year U.S. companies shell out $20,000,000 for employees’ 
suggestions. That's just one small part of the payoff for getting 
bright ideas on the job. Here's how to rev up your idea-generator 


By Max Gunther 


OU’RE riding home from work, or 
cleaning the garage, or shaving. 
Suddenly it hits you: “Hey! Why 

don’t I...” 

You've got a bright idea. It came from 
nowhere. You weren't hunting for it. But 
here it is, a diamond dropped in your 
pocket by nobody, for nothing. It’s an 
idea for raking extra money, or solving 
a problem, or simplifying your job, or face- 
lifting your house. Or maybe it’s an idea 


you get another idea like 
that? No telling. Bright ideas—really 
bright ones—don’t come often. They 
don’t, that is, unless you know how to 
make them, And you can learn how. 
History is full of men who had that in- 
calculably valuable knack. Edison, who 
started with little education, ended with 
1,200 patents and a tidy fortune. On a 
smaller scale—there’s the guy at Rem- 
ington Rand who collected 300 times on 
ideas he dropped into the suggestion box. 
‘These are the men who move ahead. 
Says General Electric: “We're always 
hunting for idea men. No big company 
can stay alive long without them.” One 
indication of the value of ideas: the $20,- 
000,000 given away by U.S. companies 
every year for employees’ suggestions. 
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You can cut in on the bright-ideas bene- 
fits yourself, whether it's to impress the 
boss, get a better job, hit the suggestion- 
system jackpot or just make things run 
more smoothly at home. 

For today, the art of creating ideas is 
close to a precise science. Psychologists 
have analyzed it. Big companies that live 
‘on new ideas have spent millions refining 
it. Their conclusior 

© You get bright ideas by combining 
old ideas in new ways. 

® You can improve your ability to do 
this without much effort. 

You may find a course on ideas being 
offered by your company or a local col- 
lege. If not, ask your librarian for Alex 
Osborn’s book, Applied Imagination, or 
Charles Whiting's Creative Thinking in 
Management. Both are written with busi- 
nessmen in mind, but anyone can use 
their teachings in any area of life. 

Or you can train yourself. There are 
only two closely related things you need 
to understand: (1) how to make your 
idea-generating equipment turn over fast- 
er, and (2) how to shove aside mental 
blocks so that your ideas can come out. 


The generator 


Natural-born idea men, tests at the Uni- 
versity of Chicago showed, are likely to 
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be people who nave trouble making 
friends, who show a “need to retreat” from 
the human world into the world of ideas, 
machines and things. But everybody has 
the mental equipment to generate ideas 
and can speed up the process. 

To do that, you must consciously push. 
“Like a machine, the creative part of the 
mind suffers from inertia,” says Willard 
Pleuthner, vice-president of Batten, Bar- 
ton, Durstine & Osborn, big New York ad 
agency that has done much of the think- 
ing about idea-getting. 

“The first step for any individual or 
group in need of ideas,” he says, “is to 
define precisely the kind of ideas wanted. 
Then set a definite quota and time limit— 
so many ideas in so much time. Without 
this deadline, we've found, the mind just 
doesn’t function at top efficiency.” 

Suppose you want extra cash for your 
vacation. You need ideas on how to get 
it. Pick a quiet time of day and a comfort- 
able chair, or tackle some easy job around 
the house that doesn’t take much thought. 
Put a pad and pencil nearby. Tell your- 
self: “I want 10 ideas by noon.” Probably 
to your own surprise, ideas will chatter 
out of your head like machine-gun bullets. 
“You'll get more ideas this way,” says 
Pleuthner, “than in a week of moping 
around, waiting for ideas to come.” 


The blocks 


Once the ideas start flowing, you have to 
keep them alive—at least until you know 
whether they're any good. Most people 
don’t. ‘They kill them off the instant 
they’re born with what psychologists call 


inhibitory mechanisms—mental blocks. 
‘You can get around the blocks (and 
save good ideas) if you watch out for 
them. Among the commonest idea killers: 
Timidity. Your mind usually allows too 
big a margin for error. Walter Brzoza, 
creative-thinking expert at General Elec- 
tric, illustrates this block with a closed, 
empty box the size of a shoe box. Almost 
always, says Brzoza, people asked to guess 
its contents list things so small that they'd 
fit into a box a tenth that size. Anything 
bigger than a pack of cigarettes seems 
risky and the mind blocks it. To hurdle 
this block, force yourself to take rash, 
even wild chances—mentally, that is. 
Tradition. Your mind rejects ideas if 
they reverse the way things are usually 
done or trample on cherished feelings. In 
a classic demonstration of this block, a 


group of MIT students was shown an iron 
pipe bolted upright to a wooden base. 
Down inside the pipe was a Ping-pong 
ball. Nearby on a table was an assortment 
of tools and a rusty, beat-up pail of water. 
Problem: Get the ball out of the pipe. The 
students figured it out fast: They poured 
the water into the pipe. 

‘Then a second group was given the 
same problem. This time, in place of the 
rusty bucket there was a sparkling-clean 
pitcher of ice water with a drinking tum- 


7 Tips to Trigger 
Good Ideas 


You can make your brain crank out better 
ideas faster, says Alex Osborn, author of 
Applied Imagination, by asking yourself 
questions about the problem at hand. Some 
samples: 


1 Can it be done backwards? Upside down? 

Inside out? (Maybe you could commute 
faster by driving the wrong way a mile, then 
picking up the expressway.) 


2. Can you borrow an idea from some other 

line ‘of work? (Maybe you could hear 
what's wrong with that machine by using a 
doctor’s stethoscope.) 
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3. Can you substitute something? (Glue for 
nails, wood for metal, die-casting for ma- 
chinework—or vice-versa.) 


4 Can you leave something out? (Why lay 
expensive flooring if it’s to be covered 
with carpet?) 


Can you add something? (Will an extra 
storage chest ease the load in overcrowded 
closets?) 


§ Can you make it bigger? Smaller? Strong- 
er? Weaker? Heavier? Lighter? (May 
you should beef up a drill motor so it can 

drive big accessories.) 


Can you do it more cheaply? (Does the 
inside need the same finish as outside?) 


bler, The students tried everything but the 
water. Seeing it in the pitcher, they asso- 
ciated it so strongly with drinking that 
they couldn’t think of its other uses. 

This mental block often disappears if 
you purposely “turn thiags upside down.” 

Visual block. Once you've seen a thing 
one way, you have a hard time imagining 
it any other way. To illustrate this, GE’s 
Brzoza takes one group of men and shows 
them arty drawings of flower vases. He 
shows a second group drawings of faces. 
Later, he brings the two groups together 
and shows them a single vague picture. 
One group says it’s a vase; the other says 
it’s a face. Again the cure is the conscious 
search for something different. 

False requirement. Your mind fences 
off whole areas of ideas by assuming re- 
quirements that don’t really exist. 

This block almost upset a good-will 
gesture a few years back. Connecticut 
children had been presented a baby ele- 
phant by children in India. Problem: How 
to raise $1,000 to bring over the elephant. 

Adults and kids stewed over the prob- 
lem until someone broke through the men- 
tal block and pointed out that the true 
requirement was not money but transpor- 
tation. Sure enough, an airline agreed to 
deliver the elephant for nothing. 


Idea techniques 


The experts have worked out new idea 
techniques that remove blocks at the same 
time they speed up your creati 
Most famous is “brainstormin, 
lated in 1939 by Alex Osborn, cofounder 
of BBD & O. Its main principles: 

1. Rule out all critical judgments dur- 
ing your idea-getting session. If it’s a 
group session, make it absolutely against 
the rules to criticize any idea, or laugh at 
it, or deflate it in any way. 

2. Welcome wild, ridiculous ideas. 

3. Concentrate on quantity. Forget 
quality, Don’t stop to assess ideas. The 
sole object is to get as many on paper as 
possible. 

‘4. When the brainstorming session is 
over—and only then—go back over the 
list and begin judging the ideas. 

One classic example of brainstorming 
concerns the group that set out to solve 
the dishwashing chore. Prize solution: 
Use edible dishes and eat them after di 


(Continued on page 240} 


Can You Break the Blocks 
That Lock Up Ideas? 


InoRAINED thinking habits often 
kill some of your best ideas—before 
you can judge them fairly. These 
brain-teasers illustrate how. The an- 
swers are easy, once you break the 
mental block. 


1. Tradition Block 


You have three buckets. One holds 
six quarts when brim-full; one holds 
three; the other, two. The six-quart 
bucket is filled with water. The three 
is empty. The two is filled with gago- 
line. Because of the shape of the 
buckets it's impossible to tell when 
one of them is half full. Problem: 
With no other equipment, and with- 
out dumping out anything on the 
ground, measure a roughly accurate 
quart of water in one of the buckets. 

Hint: You can't do it the way 
liquids are usually measured. 


2. Visual Block 


In each of these figures, draw four 
straight lives that pass through all 
12 dots, without taking your pencil 
off the paper and without backtrack- 
i 


'fiint: You'll have to visualize the 
figures in different forms. 


jse-Requirement Block 


Here’s another figure of dots. Con- 
nect the dots in the same way with 
five straight lines. 

Hint: Watch out for a requirement 
that you think exists but really 
doesn’t. 


For answers, see page 242 
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1, Plastic 


granules 
6. Hydraulcsystem 95 loaded in 
reservoir hopper 


2. Ram forces 
granules into 
stuffing chamber 


Injection ram 
forces plastic 
into mold 


Mammoth molder. From plastic granules loaded in its hopper, this huge 
$150,000 injection-molding machine turns out household laundry bas! 
(above), trailer bathtubs, 55-gallon drums and the like in rapid- 
automated mass production. When the operator punches a button on 
his control board, plastic is forced into a holding chamber and rammed 
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Picture News 


IN THE WORLD OF SCIENCE 


into the mold with a clamping force of 1,500 tons. The big machine, in 
by Federal Tool Corp., Chicago, occupies 12 by 36 feet of floor 

ig 000 pounds, accommodates molds up to four by six feet 

handles up to 300 ounces of plastic per cycle. There is said 

to be but one other of its size and productive capacity in the world 


Hockey-playing mice. To dramatize its control mechanisms, a British 
électronics firm built this device h mechanical mice play ice 
hockey with unpredictable results. The puck is a light, and each mouse 
has a scanning photocell in its head. Pola uits, plus lines 
of force beneath the table, tell etch: mouse which goal! to head for. 


Writing by wire. Doodle or scribble on the 

your message is transmitted by teley shane wire to other machines in the 
Working something like teletype, Comptometer's Electrowriter 
s handwriting, diagrams and drawings instead of type. You simply 
mark the pad with a linkage-connected pen. Radio can also be used. 
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PICTURE NEWS 
[, 


More “push" for ships. Warships that streak through the water at 60 to 
70 knots—almost double their present 30 to 40 knots—may soon be pos- 
sible with spiral, one-bladed props as at left. Conventional multi-bladed 
‘ones (right) are limited by cavitation, the formation of vapor bubbles 
that impair efficiency. The new one uses bubble drag to advantage. 


Drive-in groce: This shopping Ash cans in the sky. No joke, these 
windoy a supermarket in Linden, N.J., trash cans on poles at Mobile, Ala., are 
enables a customer to phone in his order, rain collectors. It’s part of a Bell Labs 
pick it up without waiting. Or he can _ study on the effect of rain or snow in the 
hand in a list, park until it is filled. air on microwave transmission. 
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Earthbound “rocket.” Look- 
ing like a rocket or missile all set for 
launching, this towering structure is actu- 
ally the central pivot that swings the long 
boom of a new 120-ton shipyard crane. 
The big crane is under construction at 
La Ciotat naval yard in southern France. 
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SS ~ 
PICTURE NEWS 
Fry we So 5® 


All-in-one mobile home. Here is a trailer that doesn’t hitch behind 

the family car; it's powered by a rear 106-hp. Ford V-8 engine. Under 
2M% inches more than the 1959 Buick—and 231% feet 
long, it cruises at 60 m.p.h. Below, left to right: seat by day, double 
bunks by night, and a lounge-dinette (with refrigerator and range) 
that becomes a double bed. The maker is Land Yachts, Des Plaines, Ill 


seven feet wide- 
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PICTURE NEWS 


For footsore San Franciscans. Instead of trudging up steep stair- 
ways, these residents of California’s hilly city ascend from garage to 
home on private elevators. The little hill climbers are similar to 
the cable cars that made San Francisco famous. They were invented by 
Sherman A. Camp, president of Dwan & Co. of—yes—San Francisco. 
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Diagnosis by wire. Doctors in the Kansas City General Hospital watch 
an electronic monitor (top, left) to diagnose the condition of a patient 

photo) halfw » country in the Bethesda, Md., Naval 
ital. Wires from the patient's body and a respiratory mask transmit 
data through telemetering equipment. A case history is given by phone. 
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Piggyback stretchers. The 
longest flatcars ever built, these 88-foot 
ns haul two 40-foot trailers each. 
Fe is adding 25 of them to its 


stringbed 
The Sant 
rolling stoc! 
curing devices shown on the center 
strip of the empty car at left are posi- 
tioned to ailers in place for the rail 
he upended leaves at front and 
to form ramps for moving the 
‘s from car to car on a train. 


and engines of this new 15,000-ton super 
ing the midship and forward 
everything-aft” design for big 


Back-seat piloting. Deckhouse 
tramp steamer are as far aft as possible 
sections free for hatches and booms. This 
freighters is called one of the most significant advances since World 
War II Liberty ships. The World Japonica, one of three of her class 
built in Japan, is operated by Transoceanic Marine of the Niarchos group. 
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Prefabbed street. Fitting 


nt paving blocks together like parts of a jig- 
saw puzzle, workmen here use a special crane to fashion a prefabricated 
street in Stuttgart, West Germany. The two-ton blocks of concrete ai 
rabbeted on the edges so they lap over each other and form a neat 
seam. Then asphalt is poured on to make a finished roadway. It saves 
about five weeks over ordinary paving methods. 
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Fisstio bullets. The firepower of 
tic with the simplicity of a 
are claimed for this gun. Its 
id Dardick, combined the 
1 the gunsmiths’ dilemma 
chamber—by designing 
triangular cartridges. ‘These, in wedg 
shaped openings in the cylinder, res 
rupture as round idges do not 
Plastic-cased cartridges ride up the 
zine by spring action (see dia- 
n). As the trigger is pulled, the cyl- 
inder rotat d_ picks up a cartridge. 
At the next pull, it’s rotated into firing 
position. Next pull, it’s fired and ejected. 
Barrels, .22 or .38, are interchange- 
able. With the barrel removed, the gun 
can be inserted in a rifle-stock assembly. 
‘The model shown takes a 20-round mag- 
azine; others take 11 or 15. Dardick 
Corp., Hamden, Conn., makes them. 


of the 


Si 
PICTUR = 
: ae % 


side to a dam under construction in C: 
42-inch-wide belt at the 


of fill down a mountai 
Here, Goodrich engin: 
River site, start of its 


unroll the 
850-foot descent from the peak 


sanuay 1959 [4h 


In a rare model change, Caterpillar brings forth a 
new turbo-charged crawler tractor. Here’s how it feels to 
handle this work-hungry giant with the big push 


By Harry Walton 


AST year four experimental new 
crawler tractors were shipped to 
different parts of the country. Clear- 

ing land in Florida, strip-mining coal in 

Pennsylvania, helping to build a dam in 

California, mining copper in Arizona, 

they were watched closely by company 

men while they showed what they could 
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do, flexing their muscle on actual jobs. 

More recently, another was placed at 
the disposal of Poputar Science at the 
Peoria proving grounds of the Caterpillar 
Tractor Co. A skilled operator put it 
through its paces for the camera. Coached 
by him, I took the controls myself. Here's 
the story of this new D8 Cat and how it 
feels to move earth with 25 tons of motor- 
ized steel in your hands. 


25 Tons of 
Steel Muscles 


New models are rare in earthmoving 
machines. Individual parts are improved, 
but the machine usually doesn’t look dif- 
ferent. Moreover, bigness and more en- 
gine horsepower will sell a machine only 
if it can do more work. 

That's the reason for the new D8. It 
can do even more work, or do the same 
work faster, than its able predecessor. It 
will pay its way on a contractor’s books 


by moving more earth per hour of time 
or dollar of operator’s wages. 

But this is only one view of a fascinat- 
ing piece of mobile machinery. It’s a ve- 
hicle that could tow behind it a string of 
stalled automobiles more than five miles 
long. It can operate in water five feet deep, 
or in 50-below cold, and it seems to enjoy 
shoving a 13-foot ‘wide, 25-ton pile of 
earth ahead of it. Teamed with a scraper, 
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see REVERSE 
Lever 


PLENTY TO HANDLE: Two hoist controls raise or 
lower blade or shovel at either end of machine 


it can push-load 27 tons of earth in 40 
seconds. 

It’s bigger, heavier, huskier. The new 
machine weighs 4,480 pounds more than 
previous D8 models. In sheer bulk the 
big crawler dwarfs a full-size car. Its six- 
cylinder diesel whomps out 225 honest- 
to-Pete horsepower at what would be 
little above idling speed for an auto en- 
gine. Its drawbar horsepower is 180; draw- 
bar pull is 52,250 pounds (Drawbar horse- 
power of the previous D8, no weakling 
itself, was 155). 

Our first glimpse of the new D8 was 
inside a cloud of proving-ground dust. 
As it clanked to a stop, the operator 
throttled its diesel back to a mere thun- 
derous chuckle and grinned down at us. 
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STARTING ENGINE 
CONTROLS 


= \ 


STEERING 
Sree” ie DECELERATOR 


COMPRESSION 
oF reutase 


Tachome 


“Go ahead,” said staff engineer Tom 
Geselbracht. ‘Climb up and drive it.” 

Up on the deck, I shook hands with 
six-foot Bill De Boeuf, who looks more 
like an Olympic swimming champ than 
the skilled operator he really is. He mo- 
tioned me into the comfortably padded 
driver's spot, while he moved over to a 
jump seat alongside. 

Up here, near the exhaust stack, en- 
gine noise was louder. The deck seemed 
to bristle with levers, pedals and handles. 
Bill ran over them briefly, then waited 
for me to drive off. 

“How about first showing me how you 
start the engine?” I hedged. 

He shut the throttle and the huge diesel 
died. “Some engines come with electric, 


air or inertia starters,” he explained. 
“This one has a gas engine to start the 
diesel. The gas engine has an electric 
starter, same as in your car.” 

He turned on a gasoline valve in one 
corner of the small instrument panel and 
an ignition switch in the opposite one. 
Then he punched the starter button. A 
two-cylinder engine bustled into action, 
its exhaust a puny yip compared to that 
of the now silent diesel. 

Next he swung back a handle down 
near the deck. “This is the compression 
release,” he said. “When starting cold, 
you leave it open until the oil limbers 
up and the diesel is turning over freely.” 

Pulling out the gas-engine throttle, he 
engaged the starter pinion by tugging a 
handle on the left of the steering clutch 
levers and flipped the compression-release 
to “run.” The two-lunger shouldered into 
its load, began to turn the big crankshaft. 
Huge pistons gulped air, compressed it to 
ignition temperature. Injected oil flamed 
into explosion and the already warm 
engine instantly caught. Its throaty rum- 
ble all but drowned out the yip of the 
starting engine before Bill cut the ignition 
of the latter and shut its fuel valve. 

“That's all there is to it,” he shouted. 
“Now that long handle on your left con- 
trols the flywheel clutch. The first one 
on your right is the forward-and-reverse 


NEW D8 LOOMS HIGH above four-door hardtop. 
‘The mighty earthmover is 17 feet long, almost 


lever. Next one on this side is the main 
transmission shift.” 

‘A diagram on the instrument panel 
showed six speeds each side of neutral. 
I shoved the clutch lever forward to dis- 
engage position, manhandled the main 
shift lever into first gear (it was the only 
control that took any real effort), pulled 
the forward-and-reverse back into for- 
ward, and tried the brake pedals on for 
size. 

Then I opened the throttle. With a 
willing roar the diesel sped up to its full 
governed speed of 1,200 r.p.m. The deck 
thrummed. I eased the clutch lever back 
over center and the D8 took off, gear and 
track sounds unheard above the engine. 
With a feeling of slow but inexorable 
movement we lurched down a small slope. 

Poputar Sctence photographer Bob 
Borst immediately walked around in front 
of the left track, eyes glued to his Rollei- 
flex. He never heard me yell, I hastily 
yanked out the right-hand steering clutch, 
but nothing happened. Still in the way, 
Bob cranked his camera for another shot. 

A tap on my shoulder and I saw Bill 
pointing to the right-hand brake, I 
slammed it on. The right track stopped 
and we spun around on it. Looking up as 
if he'd lost a picture, Borst sidestepped 
until he was again in the way. I had to 
turn once more, learning what any crawl- 


eight feet high, more than nine feet wide. Dozer 
blade, 13 feet across, weighs four tons. 
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How to carve out a road 
in less than 30 minutes 


ee eae 
. « between banks of earth five feet high. 
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er driver knows—on hard ground, you 
won't turn just by disengaging one track 
clutch. The free track coasts along, and 
although the tractor may slew a bit 
toward it, it won’t swing around. 

But if you brake hard, the driven track 
kicks its side around fast. Brake gently, 
and you turn more slowly, but most 
braked turns are made in a series of 
twitches rather than as a smooth swing. 

Going uphill, I found, you don’t need 
the brake to turn. Just disengage one 
track and you turn toward that one. Go 
downhill, though, and your steering 
clutches work backwards. The free track, 
no longer held back by engine braking, 
coasts and over-runs the other, so you 
turn toward the driven track. It’s just one 
of the things a tractor driver can never 
afford to forget. 

“Try some dozing,” suggested Bill. I 
headed for a small bank and lowered the 
dozer blade by nudging one of the hoist 
levers at my right shoulder. The blade 
bit in and earth boiled up ahead of it, 
with no perceptible slackening of our 
forward motion. 

But this time when I disengaged a 
steering clutch the D8 promptly swung 
toward the free tread. (A heavy load acts 
like an upgrade, turns you without brak- 
ing.) I went back to full drive on both 
tracks. Peering down, I was amazed to 
see a huge mass of earth being shoved 
ahead of the blade. The engine hadn’t 
seemed to notice it. 

A bit farther on, I stopped, then pushed 
the reverse lever forward—to go back. 
(This illogical arrangement, a hangover 
from early tractors, is too well embedded 
in practice to change now.) Throttle 
opened again, I yanked in the clutch 
lever, and the D8 obediently trundled 
backwards exactly as fast as it had been 
moving forward. Steering was the same 
too; it backed toward the braked tread. 

Going forward again, as we crested a 
small rise, I translated Bill’s hurried ges- 
ture in the nick of time—and raised the 
dozer blade. Nosing down the other side 
of the rise, the blade skimmed the earth. 
If it hadn’t been raised, it would have 
jammed hard into the ground as the front 
end dipped—a toe-stubbing action rough 
on tractor and riders. 

Dozer blades are tough, of course, 
made of stuff akin to armor plate. Con- 
struction Seabees in World War II 


stormed many a machine-gun nest with 
blades high to ward off bullets—then 
dropped them to literally bury the enemy 
alive. The new D8’s blade weighs 8,200 
pounds, is almost 13 feet wide, and with 
its cable control costs as much as a fancy 
convertible, 

The new Cat has a decelerator pedal; 
kick it and the throttle cuts out briefly, 
slowing you momentarily for maneuver- 
ing or approaching the rear of a scraper 
to push-load. Then it automatically comes 
back to hand-throttle setting. 

‘The engine rating of the D8 is different 
from that of auto engines. Normal De- 
troit practice is to strip an engine of its 
generator, fan, air cleaner and other 
power-robbing accessories before it goes 
‘on the dynamometer. Caterpillar’s go on 
test with everything they’re fitted with. 

The D8’s new diesel develops its 225- 
horsepower rating at 1,200 r.p.m. (To 
develop the maximum power of your 
car engine, you'd have to rev it up to 
around 4,000 r.p.m. or drive at the wild 
edge of your speedometer dial.) The die- 
sel puts out 1,150 pounds-feet of torque 
between 800 and 900 r.p.m.—roughly 
three times that of the biggest passenger- 
car engines. Part of this muscle is inher- 
ent in the diesel principle; torque comes 
up faster than in a gas engine. Part is in 
the long-stroke design (bore is 5%”, 
stroke 8”). But a big share of the torque 
rise is due to the turbocharger, used in 
D8s for the first time. 

This consists of a turbine driven by the 
exhaust gases and direct-coupled to an 
impeller that shoves air into the intake 
manifold under pressure. It delivers more 
air than the pistons could take in by 
themselves; more fuel can be burned and 
so more power developed than in an un- 
charged engine of the same displacement. 

When the engine is heavily loaded, 
what happens? The governor admits more 
fuel to maintain engine revs at 1,200 
r.p.m. Extra fuel generates a heavier ex- 
haust, which pushes the turbocharger 
harder, feeding in still more air to burn 
with the added fuel. Engine speed may 
drop, but torque rises—as much as 20 
percent, Cat engineers say. 

Outwardly similar to other Cat engines, 
the new one is beefed up for its new 
power. The crankshaft is shot-peened 
(this compacts surface grain, boosting 

[Continued on page 244) 


of the 
Becalmed Boatman 


A WEEK-END sailor in a borrowed sail- 
boat found himself in the middle of a 
river when the wind died. He was dis- 
turbed as night came on, for being a 
stranger he could not have found the 
dock in the dark. He also remembered 
being told that evening calms often 
lasted for hours. 

There were no oars aboard, but 
suddenly he spotted an empty row- 
boat about a hundred yards dead 
ahead, with oars in it. If he could 
reach ‘this, he could tow the sailboat 
to the landing. But both boats were 
drifting downriver at the same speed, 
so the distance between them re- 
mained the same, 

Nevertheless he thought of a way 
to reach the rowboat, and some 15 
minutes later was pulling for shore. 
How did he sail without wind? 
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Adapted from Purale-Math (Viking Press). Copy- 
Tight, 1958, by George emo und Marvin Stern 
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BABIES TO 


THE OUTLOOK FOR 


With world population “‘exploding”’ fastest where 
the age-old problems of infertility, sex deter- 


UEEN Soraya, divorced for her failure to produce an 

heir to the Iranian throne, was only the latest in a long 

series of women who have suffered because they didn’t 
have babies, or had a girl instead of a boy. 

Rather, she isn’t the latest at all: There’ve been plenty more since, 
even if they didn’t get in the papers. 

Truly, babies can cause no end of trouble—by arriving or not ar- 
riving contrary to their parents’ wishes, or by being the opposite sex 
from what their parents would have preferred. Divorce is the least 
of the misfortunes that can result. All through history there have 
been suicides, beheadings, wars started, dynasties overthrown, and 
countless other consequences. 

The prospects look bright, nevertheless, that in that wonderful 
world of tomorrow these difficulties will be forgotten. Before long 
an engaged couple may be able to sit down and plan exactly the 
family they want. Such “family control,” as we might call it, has 
three parts. First there’s treatment of infertility or sterility, so that 
the couple will be able to have babies when they want them. Sec- 
ond, there’s control of sex, to be able to arrange for the new arrival 
to be a boy or a girl. And finally there’s birth control, or contracep- 
tion, so the couple won't have a baby when they don’t want one. 

Here's how the current situation can be summed up: 


[dB rorutan science No. 6 in a series of articles exploring the new frontiers of science 


Window on Tomorrow 


ORDER: 
POPULATION CONTROL 


food is scarcest, genetic research is focusing on 
mination and birth control By GEORGE R. PRICE 


© In treating infertility, there’s slow but steady progress. The 
problem is the toughest of the three. 

© Control of sex, after years of pseudoscientific experimentation 
with little true knowledge, now suddenly looks brighter. New scien- 
tific evidence suggests that it will be possible. 

© In birth control, there has been much scientific work in recent 
years, Results: one dramatic “breakthrough” and others in the offing. 

Let’s take a closer look: 

Infertility. About one out of 10 couples is troubled by low fertil- 
ity or sterility. The husband is the cause of the difficulty in about a 
third of the cases. With good treatment perhaps 30 percent of the 
couples that ask medical help will have a baby on the way within a 
year. Without any treatment, about the same percent will have a 
baby eventually. (Statistics on infertility aren't very complete, so 
these figures are estimates. ) 

In men the trouble’s almost always in the sperm cells—too few or 
not enough vitality, or both. Sometimes it seems to help to build up 
the husband's health and give small doses of hormones. In other 
cases, especially when the sperm count is low but their quality is 
good, artificial insemination is successful. At best, cure rates are 
very low. 

In women there are more things that may go wrong, but also 
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Was History Unfair to 
These Fair Ladies? 


History abounds with cases where the Queen 
was blamed for failure to produce an heir to 
the throne—unjustly in the light of modern 
genetics. Often she suffered... . Often the 
consequences were far-reaching for genera- 
tions to follow. 

‘Among the unlucky ladies were: 


Eleanor of Aquitaine. Her 
two daughters by Louis 
VIL of 

no male heir, Louis 

the marriage annulled— 
only to see Eleanor marry 
Henry of Anjou who be- 
came England's king in 
1154, Resultant territos 
disputes reddened French 
and English _ battlefields 
for the next 400 years. 


Catherine of Aragon. As 
wife to Henry VIII, she 
produced numbers of chil- 
dren who  inconveniently 
died at birth, or in the one 
surviving case was female. 
Uncertainty abroad and 
unrest at home made a 
male heir vital... . and led 
Henry to a divorce that 
not only severed his ties to 
Catherine, but England's 
to the Church at Rome. 


Napoleon's Jo! 
‘She was the - 
fins, laws, a vain hus- 

nd... and an inability to 
bear children for Napoleon. 
When the dictator's power 
lust made him Emperor, 
pressure for a male heir 
mounted. The marriage 
was annulled, and Jose- 
phine, “weeping constantly 
and pitiful to behold,” was 
forced to retire. 


uniting two 
lem states. But the faith 
forbids women the right to 
succeed. Nine years and 
two daughters ‘later the 
Shah divorced her—on the 
very day Farouk divorced 
his wife Farida—for the 
same reason: no male heir. 


150 rorutar science 


more success with treatment. Here are 
some of the reproductive ills that women 
are subject to: 

@ Failure to ovulate. Normally once 
each menstrual cycle one of the two ova- 
ries releases an egg (ovum). If this 
process fails, a woman cannot become 
pregnant. Some cases are helped by hor- 
mones, X-ray, or surgery. 

© Trouble with the cervix: The sperm 
can’t get through into the uterus. Treat- 
ments: surgery to remove growths that 
block passage of the sperm, antibiotics to 
clear up infection, or hormone therapy 
to make the mucous secretions of the cer- 
vix more favorable for the sperm. 

@ Trouble with the Fallopian tubes, 
which lead from each ovary into the uter- 
us. Normally fertilization takes place 
in the tubes. If they are blocked, a 
woman will be sterile. Blocked tubes are 
opened by surgery or by forcing gas 
through them. Other tube defects are 
sometimes helped by hormone therapy. 

Psychological factors like worry and 
tension can also cause sterility. Fre- 
quently a couple will visit a doctor after 
two or three years with no children, 
and the doctor will run tests over a 
space of a few weeks and find nothing 
wrong. But before he’s even finished his 
tests, the wife is pregnant! 

What may have happened was that the 
wife started worrying when she didn’t get 
pregnant right away, and in some way this 
made her temporarily sterile. Then she 
went to see the specialist, and he made 
test after test. Impressed, her worries let 
up a little. The next thing she knew she 
was pregnant. 

What about future possibilities? 

Unfortunately there’s no hope of find- 
ing a “miracle drug” to solve all infer- 
tility problems at once. The difficulty is 
that conception is exceedingly complex, 
with many different steps that must work 
together perfectly. It’s like a chain with 
many links; if a single one is broken, the 
couple will be sterile. Doctors can hope 
only to learn how to repair more and 
more of the different links. 

Hopes are high, nevertheless, because 
of the way knowledge about life processes 
is swiftly growing. 

Here are three areas of research effort 
that look especially promising right now: 

@ Studies of the mechanism of sperm 
production. Perhaps, for example, the 
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clue to the male-sterility problem will be 
found through discovery of a new pitui- 
tary hormone that stimulates production 
of sperm. 

© Study of hormones influencing egg 
production and ovulation. At least a 
half-dozen different hormones from the 
ovaries, the pituitary, and the adrenals 
are involved here. 

© Study of the fertilization process. 
‘This may lead, for example, to more effec- 
tive techniques for artificial insemination, 
making low-vitality sperm usable. 

Researchers working on sterility agree 
that 10 or 15 years from now there will 
be very much clearer understanding of 
fundamental reproductive processes. And 
they also agree that once they have this 
basic knowledge, prospects will be ex- 
cellent for finding new and far better 


treatments for sterility. So there’s a good 
chance that 10 years from now it may be 
possible to enable 50 percent of infertile 
couples to have a baby within a year, and 
20 years from now the cure rate may be 
as high as 75 percent. 

Control of sex. Now assume the couple 
are able to have children. The next ques- 
tion is: Will it someday be possible to 
“order” a boy or girl at will? 

An Egyptian papyrus more than 4,000 
years old shows that parents were trying 
to do this that long ago. But important 
scientific work didn’t start until the 1920s, 
and the first really encouraging results 
came in the 1930s, when a Russian scien- 
tist, Dr. Vera N. Shreder, claimed success 
in rabbits. 

What she did was take a dilute solu- 
tion of rabbit semen and pass an electric 
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current through it under carefully con- 
trolled conditions. Roughly half the sperm 
were transported tail first toward the posi- 
tive electrode, half toward the negative. 
She found that sperm from around 
the positive electrode introduced into a 
female rabbit produced mainly females. 
Sperm from around the negative elec- 
trode produced mainly males. 

The fundamental fact here is that sex 
is determined—both in rabbits and hu- 
mans—by the kind of sperm that fertilizes 
an egg. Half the sperm carry the so- 
called X chromosomes, and these produce 
females. The other half carry Y chromo- 
somes and produce males. This difference 
in chromosomes produces a difference in 
electric charge on the surface of the 
sperm, so that they can be made to mi- 
grate in opposite directions in an electric 
field. In short, it’s the father that deter- 
mines whether it’s a boy or a girl. 

Unfortunately, other scientists who 
tried to repeat 'Shreder’s work usually 
couldn't. Either her experiments were 
faulty, or she hadn’t published enough 
details about what she did. But finally, 
roughly two years ago, Dr. Manuel J. 
Gordon, a zoologist now at Michigan 
State University, succeeded. He per- 
formed a careful experiment, evaluating 


Source: United Nations nigitien 


his results by statistical tests, and found 
that sperm near the positive electrode 
gave 71 percent female rabbits, those near 
the negative electrode, 64 percent males. 

Control with humans. Last October, 
newspapers reported something still more 
striking. An English biochemist, Dr. 
Sherry Lewin, had used this method suc- 
cessfully with human beings. However, 
Dr. Lewin has not yet published details 
of what he did, so scientists reserve judg- 
ment about it. But Dr. Gordon's results 
are definite, and there's no theoretical 
reason why the method can’t be made to 
work with humans. 
drawback for human use, of 
course, is artificial insemination. Sterile 
couples may want a baby so very much 
that they're glad to try artificial insemi- 
nation, but for use in sex determination, 
a couple would have to be awfully set on 
wanting a boy or girl. 

What about the possibility of some 
chemical placed in the vagina to kill one 
type of sperm or give another type 
greater motility? Back in 1940 a New 
York newspaper sponsored experiments to 
show that an acid douche before sex re- 
lations tends to produce girls, alkaline for 
boys. The method worked excellently— 
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New Ideas from the Inventors 


Movie Seats Roll to the Ai 
corn shoppers and late arrivers might 
shuttle in or out in these recently pat- 
ented theater seats without disturbing 


Reversible Tie Has Double Life. The 
wide end of this necktie would be fin- 
ished on both faces—but with different 
patterns—to give you twice as many 
changes with half as many ties. A clip 
hidden under the collar would let you 
turn either face out without wrinkling. 


other patrons. A control on each castered 
chair would operate a between-rows chain 
drive. Master switches in the aisles would 
indicate—and summon—vacant seats, 


Radio Detects Atomic Rays. Uranium 

prospectors and air-raid wardens could 
have music on the job with a portable 
radio that doubles as a radiation detector. 
To combine the functions at low cost, this 
inventor would use radiation-sensitive 
transistors in the radio circuits. 


Please turn the page for more new ideas 


sanuary 1959 153 


4 Bent Broom Sweeps Clean. You 
wouldn't have to stoop or stretch to 
sweep under benches, counters, and the 
like if your push broom had an angled 
handle. The bent broom would also clean 
better and faster on low-down jobs be- 
cause brush-head angle remains constant. 


Scale Keeps Coffee Constant. You 
could count on perfect coffee every 
time if you measured out the fixings on 
this scale. You'd first set it for the 


Umbrella Foot Catches Drips. You 

can’t shake a soaked umbrella com- 
pletely dry, but the drops that cling to 
the folded fabric needn't wet the floor of 
your entryway. Slipped over the stem of 
an umbrella, this funnel-shaped plastic 
cup would catch most of the drips. 


strength you like and compensate for the 
weight of your coffee-pot sections. Then, 
for any quantity, it would balance when 
water and coffee were proportioned. 
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] Shower Curtain Rolls Up. ‘This disap- 
pearing curtain might turn an ordinary 
bathtub into a modern, splash-free shower 
stall. A spring roller would wind the cur- 
tain inside a tubular housing while a 
squeegee on the lip of the housing wiped 
off excess water. 


8 Bumper Slides Absorb Impact. Head- 
on collisions might cause fewer and I 
serious injuries if bumpers soaked up 
more of the crash force. These telescoping 
bumpers would be mounted with slide 
bolts and a series of tapered shear pins, 
so that impact would be partly spent 
overcoming resistance to the pins. 


House Current Starts Cold Car. Feed- 

ing rectified house current at reduced 
voltage directly to the ignition circuit 
might start a car faster and conserve a 
battery made sluggish by very low tem- 
peratures. This plug-in unit could also 
be used as a battery charger, or it could 
be switched off for normal battery starting. 


eaten hae been tue om thee laventogs 
Je ‘Hagedorn, Sotea 


from the 
125" cents 
ibove tt 

um (by name and patent num: 
janer of Patents. 


sanuany 1959 155 


‘be ‘ordered, by numb 
iG be. 


you may y address 
Ber) in care of the 


Should You Buy 


Here are the facts to help you 
decide whether you need one 


By Paul Corey 


a cloud, the water you're getting : 

isn’t as good as it might be. Flow- | 
ing underground to your tap, water picks ; 
up two minerals—calcium bicarbonate 
and magnesium bicarbonate. These make 
your water hard. 

But hardness is only one water prob- 
lem. People living in 85 percent of the 
U. S. have some kind of problem with | 
water that is perfectly safe to drink, yet is 
troublesome—even downright unpleasant 
—to use, Chances are, you may, too. 

What are the possible troubles? Here 
are some of them: 

© Hard water, besides leaving scum on 
laundry and around the bathtub, can 
actually make the food you eat hard and 
tasteless, and turn the luster of your 
wife’s or best girl’s hair into a sheenless 
shock of straw. 

@ Iron-bearing water is not hard, but 
can turn a rusty color that stains fabrics i 
and porcelain sinks. ; 

© Acid water can eat up your pipes. 


Ute your faucets are hooked to 
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© Sulfurous water can smell and taste 
like rotten eggs. 

@ Turbid water can look as murky and 
repellent as if it came from a swamp. 

All these can be jobs for a water soft- 
ener. In fact, today’s units do so much 
more than merely soften water that their 
makers prefer to call them water “condi- 
tioners.” Whether you'll need or want one 
depends on your particular problems and 
how serious they are. For instance: 

How hard is “hard”? Hardness de- 
pends on how much calcium bicarbonate 
or magnesium bicarbonate is present in 
the water when it reaches your tap. This 
is measured in gpg (grains per gallon) or 
in ppm (parts per million). The common 
five-grain aspirin dissolved in a gallon of 
water thus represents five gpg. One gpg 
equals 17.1 parts per million, or ppm. 

If your water is 1%4-grain hard, you 
won't notice it. Soap can take care of 


GOrrsNaES vary in looks and price, 
but work alike. Drawings show basic 
principles, but not actual plumbing: 
1, softening—filtering out minerals; 2. 
HARD WATER, PASSING 
SIPHONS 
SRINEINTO SOFTENER aie 
 vaive. 


that much hardness. It’s the way soap 
and hardness minerals get together that’s 
the tip-off to your problem. 

The two minerals, hitchhiking with 
your water, gobble up soap until they 
can hold no more. Then, forming curds 
and scum, they stick to anything they 
can find: bathtub, dishes, fabric, skin, 
hair. You have to add more soap to do 
any cleaning. 

When water is heated, even without 
soap, the minerals become a fine deposit 
of calcium or magnesium salts. In cook- 
ing, they harden beans and peas, and 
leave a gray coating on beets. In hot 
rinse water, they turn into ghosts on 
dishes and glassware, grayness on clothes 
and fabrics, dullness on hair. They will 
build up a scale in your teakettle, hot- 
water pipes and water-heater tank. 

One simple cure. Water that is three 
grains hard, or can raise havoc with 


How a mechanical water softener works 


regeneration—renewing filter with salt; 
3. rinsing—removing salt. A fourth cycle 
occasionally backwashes the filter to 
settle it and eliminate “channels.” 


HARD WATER 
INTO SOFTENER, 


SOFTENER HARDNESS ss rusnto aa ‘SALT TANK, 


SOFTENING: Hard water flows 


RINE FLUSHED, 
IME FLUSHED SaLr TANK 


REGENERATING: Salt water is 


cing Sti" drawn into an ze0- fale the, hardvater dws 
exchanging its calcium and lite bed. It picks up the ac- opened, and its return direct 
magnesium ions for sodium cumulated calcium and mag- ed drain outlet. In 
ions. This “softens” the water, nesium ions and ed Shoot 30 minutes the unit is 
which comes up from the bot: sodium ions. This ” ready for softening again. 
tom through a return pipe and brine then goes up the return Valves, automatic or manual, 
into the house water line. down in. control the various cycles. 
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IRON AND 


TURBIDITY 


MANGANESE 


your wife's laundry, but luckily causes 
no cooking problems or trouble with scale 
deposit in pipes. The small amount of 
scale that does form will, in fact, help 
protect the metal pipes from corrosion. 
It takes 10-grain hard water several years 
to build up a 1%” layer of scale inside 
your plumbing. 

For washing alone, your wife has a way 
out, Packaged softeners sold at groceries 
—borax, complex phosphates or plain old 
washing soda—will prepare the water so 
that only a normal amount of soap is 
needed to get clothes and dishes clean. 

Even better are synthetic detergents— 
called syndets—which keep hard-water 
minerals from forming curds and scum as 
they do with soap. You can get syndets 
in several different forms to meet the 


Five Common 
PROBLEM 


and magnesium are picked 


its way to the water supply. 


‘These are P 
through rock strata. Some i 


ai 
particles. 
laden layers of rock through whic! 
‘water passes. 


During lush, wet seasons, water may 
A pH below 7.0 is acid. 


leached from soft rock. 
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Minute quantities of dissolved calcium 
up by water 
as it passes through the soil and rocks on 


jicked up by water passing 

m is carried 

in solution, but some is precipitated by the * 
oxygen —and carried as suspended 


Gas often gets into water from sul hur 
the 


up carbon dioxide from plants, making it 


Silt, sand and mud get into stream, reser- 
voir, shallow-well water after heavy rains. 
Deeper wells can be affected by particles 


different jobs of bathing and laundering. ' 

Remember, though: Both packaged 
softeners and detergents are only of use in 
creating suds. They’re no help in pro- 
viding clear, soft water for rinsing or for 
cooking. And they're no help at all in 
protecting your plumbing from caking if 
your water is really hard. For this, you 
may want to consider a mechanical water 
softener. 

Other water problems. Besides the 
hardness-making minerals, water may 
contain iron and/or manganese. It may 
be acid or alkaline. It may contain hydro- 
gen sulfide, which makes it smell like 
rotten eggs. It may have a murky look. 

Water from a well usually contains 
iron and manganese. The water may come 
out of the tap crystal clear. But let it set 


Water Problems 
WHERE FOUND 


In 85% of the U. S. and Canada. Only por- 
tions of the Pacific Northwest, New Eng- 
land, Eastern Seaboard and Southeast 
rate as soft-water zones. 


Found in most well water in the U. S., 
rarely found in surface-water supplies, 
Manganese is less common than iron but 
more difficult to treat. 


Occurs in well water, principally in Mid- 
west and Southeast. 


In regions devoid of limestone—New Eng- 
land, Eastern Seaboard, South, Pacific 
Northwest. It is coincidental with low 
hardness. 


Any place, but it is a serious problem in 

such semi-arid areas as Missouri Valley, 

Red River Valley of the Dakotas, and Rio 
Grande region. 
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HARD-WATER AREAS cover about 85 percent of 
U. S, “Slightly hard” water—soft, for practical 
purposes—is found only in the East, South, 
Northwest. Map copyright by Culligan, Inc. 


in U.S. Households 
THE EFFECTS THE CURE 


nthetic detergents 


Chemical softeners and 


Hardness forms curds with soap 


wastes it for washing, bathing and sham- will take care of many water problems, 
pooing. Hardness gives laundry a gray Mechanical softeners —cation-exchange type 
look, cuts fabric life. It forms scale in wa- —will supply soft water from faucets and 
ter heaters and hot-water pipes, increas- eliminate scale formation. Cation-exchange 
ing repairs and wasting fuel. softeners are reactivated with a salt solution, 
Usually iron-bearing water comes out Regular cation-exchange softeners will re- 
clear but turns rusty after standing. Iron move small amounts of iron and manganese. 
and manganese stain fabrics and porce- Larger amounts call for a special iran-man- 
lains reddish-brown to black. Suspended ganese removal unit. This also works on the 
iron particles foul up softener minerals, cation-exchange principle but must be re- 
encourage corrosion. activated with « potassium permanganate 
solution. 


Water tastes and smells like rotten eggs. A basic water softener will remove small 

Tarnishes silver, spoils taste of food and amounts, but larger amounts require a spe- 

beverages, speeds corrosion. cially treated filter bed. 
Se 

Corrodes plumbing. Leaves stain on por- Neutralizer is needed. This is a basic soft- 

celain and clothing — yellow from iron, ener tank with a treatment bed of limestone 

bluish green from copper. through which the water passes. 


Gives water a murky look. Leaves a de- In amounts over 15 ppm a basic softener tank 
posit on dishes and laundry. Can foul up a with a sand filter bed is used to trap the silt 
water softener by coating over the zeolite and clear the water. 

particles. 
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awhile and it'll turn reddish. That is 
oxygen going to work on the iron in it. 
Iron leaves a yellow or red stain on 
plumbing fixtures. Manganese leaves a 
brownish-black stain. 

Carbon dioxide, which dissolves in 
water and forms carbonic acid, is the chief 
cause of water acidity. 

To indicate acidity-alkalinity, chemists 
use the symbol pH. A pH of 7.0 is neutral. 
Below that number the water is acid and 
leaves yellow or greenish stains on por- 
celain, caused by corrosion in the pipes. 
Yellow is from iron pipes, green from 
copper. A figure above 7.0 is alkaline. 
Alkalinity is seldom a problem. 

How is your water? If you buy city 
water you can get the information you 
need by calling the waterworks office. 
They can tell you how hard the water is 
and whatever else about it that you wish 
to know. Some water companies soften 
water to one grain or less, but in most 
cases the hardness is not reduced below 
four grains. 

To have completely soft water most 
suburbanites must go on from where 
municipal _or public-utility treatment 
stopped. Those who supply their own 
water, from wells or springs, must start 
from the beginninj 

Every mechanical-water-softener dealer 
will test your water free or send a sample 
to a laboratory for testing. So will either 
of the two big mail-order companies. 
Sometimes your state agricultural exten- 
sion service will do it. 

What mechanical softeners can do. 
Water softeners can be made to do several 
tricks, depending on your needs. Their 
differences are important, however, so you 
have to know exactly what your problem 
is. Iron, for instance, in as little as three 
ppm can actually wreck a softener unless 
the softener is of the right type. 

For removal of hardness minerals, the 
basic softener is a tank of gel zeolite, a 
white granular substance, through which 
water is passed before it reaches your tap. 
As the water filters through the zeolite, 
it gives up the calcium and magnesium 
ions (which make it hard) and exchanges 
them for harmless sodium ions in the zeo- 
lite. This process is called “ion exchange” 
or “cation exchange.” 

After a period of use the zeolite has 
all the calcium and magnesium ions it can 
hold and no more sodium ions to give out. 
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It must then be renewed by soaking it in 
a salt brine. This rel the hardn 
and provides fresh sodium ions. The hard- 
ness load is flushed down the drain (note 
for outer-suburbanites: it won’t harm 
your septic tank) and your softener bed 
will be back in business again. This proc- 
ess is called “regeneration.” 

The better grades of zeolite will soften 
up to 16,000 grains of hardness per cubic 
foot of material before requiring regen- 
eration. An amber-colored, beadlike plas- 
tic, made from polystyrene resin but also 
called zeolite, will handle upward of 30,- 
000 grains of hardness. 

Attacking the other problems. Gel zeo- 
lite will handle up to two ppm of iron 
or manganese, but if you have more than 
that you should consider getting a spe- 
cial unit. This works by ion exchange the 
same way the regular softener does. But 
to regenerate the bed you use a potassium 
permanganate broth instead of a salt 
brine. 

‘The gel-type zeolite softener will re- 
move small amounts of hydrogen sulfide. 
Specially treated zeolite will take out 
larger amounts. However, this type of 
softener will not eliminate the smell and 
taste of chlorine. 

To correct acidity you get the same 
basic tank but, instead of zeolite in it, it 
will have calcium carbonate or limestone. 
When the water passes through this bed 
the pH is raised. But—and here’s one 
hitch—the water is made a little harder. 

Three ways to get softeners, You can 
buy a mechanical softener for from $125 
on up to $600, depending upon the size 
of the unit required and the degree of 
automation. Or you can rent one, or make 
a package deal that covers both rental 
and servicing. 

‘The manual types make you do the re- 
generating. With the semi-automatic you 
determine the time to regenerate and flip 
a valve to start it. The fully automatic 
does all this on its own. 

Renting a softener is a good plan if 
you rent your home since it’s not the kind 
of appliance that can be moved easily 
from place to place. Rental cost: $3 to 
$5 a month, 

Signing up for complete service offers 
the least bother. This includes installa- 
tion of the unit and periodic replacement 
with a fresh one. The cost begins at about 
$3.50 a month. END 


Our amazing inertial-navigation system: 


How Nautilus 
Hit the Bull’s-Eye 
at the Pole 


By Wesley S. Griswold 


S THE great dark nuclear sub Nau- 
tilus slid forward un- 
charted waters under the Arctic 

icecap last year, astoundingly true to 

plotted course on history’s first submarine 


voyage over the top of the world, her 
crewmen gave a new name to their elec- 
tromechanical pilot. 

Officially, this transistor-brained robot 
was called the N6A all-inertial navigator. 
To the men who stared at it curiously 
when they passed its silent cubbyhole, it 
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“| don’t mean we passed close to the pole. I mean that 


fast became known as “SFS"”—Science 
Fiction Stuff. 

‘The sub’s amiable young skipper, 
Cmdr. William R. Anderson, shook his 
head in wonder at the N6A’s performance 
after Nautilus had nosed under the North 
Pole. “It’s fantastic,” he said. 

When Nautilus had swum into open 
water and sunlight once more, on the 
European side of the icecap, Cmdr. An- 
derson was flown to Washington to tell 
the world about his ship’s unique journey. 
There he paid another tribute to the 
N6A’s navigational accuracy. “I don’t 
mean we passed close to the pole,” 
said. “I mean that we actually pierced i 

Strangely sure of itself, the NGA in- 
ertial navigator can tell precisely where 
it is without consulting sun, moon, stars, 
landmarks, radio waves, radar impulses 
or any outside guide whatever. It is obliv- 
ious to weather, immune to radio inter- 
ference and unaffected by the earth's 
magnetism. This accomplishment, suit- 
able for spaceships as well as submarines, 
is likely to revolutionize navigation. 

A curious history. The N6A was de- 
veloped originally for the Air Force. A 
product of the Autonetics Division of 
North American Aviation, it is a direct 
descendant of an airborne inertial navi- 
gator, which showed off its talents for the 
first time in a C-47 in 1950. 

The N6, a refined offspring of the 1950 
pioneer, lived at a breathless pace. It 
successfully guided both the supersonic 
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X-10 test missile and the Air Force's ram- 
jet-driven Navaho, an intercontinental 
missile that traveled at three times the 
speed of sound. When the Defense Dept. 
scrapped Navaho, the N6A, an improved 
version, got Air Force permission to go to 
sea. It was installed in the USS Compass 
Island, a cargo ship converted into a 
floating electronics laboratory. There, it 
performed so spectacularly well that the 
Navy, with transpolar ventures in mind, 
asked Autonetics to put inertial navi- 
gators aboard Nautilus and Skate. 

How does it work? Inside an inertial 
navigator are gyroscopes, accelerometers, 
servo motors, a clock, an electronic com- 
puter and a power source. 

The clock keeps sidereal—star—time, 
which is more exact than sun time, though 
each day is four minutes longer. 

‘The gyroscopes hold a platform steady 
for the extremely sensitive accelerometers, 
which measure the slightest acceleration 
in any direction of the vehicle they are 
riding in. The computer thinks for this 
wonderful movement-sensing system. It 
interprets the movements, measures and 
tots them up, then translates them into 
a continuous report on progress over the 
curved face of the turning world. 

At the start of a trip, the computer is 
fed a length of punched paper tape— 
coded instructions that tell it the latitude 
and longitude of its point of departure 
and give it a complete fill-in on the 
planned course and desired destination. 


CALLING THE SIGNALS: 
From its location one 
deck above, the Nauti- 
lus’ inertial navigator 
transmits precise infor- 
mation to this three- 
position control sta 
where it is put to im- 
mediate, practical use. 
Left-hand station is for 
steering; center one op- 
erates the stern planes; 
right-hand one works 
the bow planes. 


we actually pierced it” 


The tape also tells the computer the 
curvature of the earth and its radius, the 
rate and direction of the earth’s rotation, 
and the pressure of gravity at its surface. 

‘Thus the journey begins with the com- 
puter knowing just where it is and where 
it is supposed to go, and with the accel- 
erometers, steadied’ by the gyroscopes, 
primed to tell it what the vehicle is do- 
ing at every instant. Once the vehicle 
starts moving, the computer is able, too, 
to remember just where it has been, which 
is vital to all navigation. 

Why “inertial”? Because it depends 
basically on the way an inert mass be- 
haves when it is forced to accelerate. 
(That includes slowing down, which is 
a negative acceleration.) 

When you lay a package on the seat 
of your car, the first time you make a 
sharp turn, the package slides in the op- 
posite direction. If there were a spring 
mechanism that would restrain the pack- 
age and push it back until it caught up 
with the acceleration of the car, the force 
needed could be exactly measured. A law 
of physics says that the force required is 
directly proportional to the amount of 
acceleration. Multiply your car’s average 
acceleration by the length of time it ac- 
celerates, and you'll find out how fast 
you are going. Multiply your average 
speed by the length of time you are in 
motion, and you'll find out how far you 
have gone. 

This is the basic behavior of an iner- 
tial navigator. The gyroscopically stabil- 
ized accelerometers, containing tiny 
weights at both ends, indicate the ve- 
hicle’s direction of movement and meas- 
ure accelerations. The computer trans- 
lates their findings into distance traveled. 
In addition, it keeps a running record 
of the voyage, continuously checking the 
actual course against the instructions. 

As installed on Nautilus and Skate, the 
N6A provided a continuous, visual re- 
port of the ship’s position. Latitude, 
longitude, heading and true speed “over 
the bottom” (with the backward push of 
adverse currents neatly subtracted from 
the forward thrust of the vessel) were 
shown on mechanical counters. A stylus 
moving across a chart drew an up-to-the- 
instant picture of the sub’s course. 

The remarkable computer. Smaller 


NO ROOM FOR ERROR: Skate’s inertial-naviga- 
tion system gets a final check before the nuclear- 
b's polar crossing. Digi 
top center. Below, with a 
equipment resting on 
housing of the navigator’s stable platform. 


LIKE OFFICE FILE CARDS, circuits in compute 
brains of the system—can be pulled out easily 
for testing or replacement. Circuit wiring is 
etched on gold-skinned plastic panels. 
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ANTENNAS SPROUT from 


of Skate, shown 
at anchor in New London. One hoists the elec- 
tronic sextant that took star sights through holes 
in Arctic ice, doubly proving NGA’s accuracy. 


than many home TY sets, the N6A’s com- 
puter contains 1,000 transistors. Its cil 
cuits are etched from sheets of gold- 
skinned plastic. It is capable of solving 
in one second pro>lems that would take 
a human expert nine hours. 

Below the computer and attached to 
the deck is the N6A’s so-called “stable 
platform,” the complex of gyroscopes, ac- 
celerometers and servo motors that keeps 
track of the ship's movements and tells 
the computer what they are. 

The power pack. Against a bulkhead 
opposite the N6A’s computer and stable 
platform stands the inertial navigator’s 
special power supply, with barely room 
enough for a man to squeeze in between. 
It is mounted under an oddly tapered 
metal cover, whose shape is a reminder 
of the days when it rode in a guided mis- 
sile, The inertial navigator’s electrical 
source must be extremely steady to keep 
the gyroscopes spinning at precisely 12,- 
000 revolutions a minute. Otherwise they 
would drift badly, and throw all calcula- 
tions awry. An error of one degree in the 
axis of a gyro could lead the carrying 
vessel 60 nautical miles astray. 

Inertial navigation has been called a 
super-sophisticated kind of dead reckon- 
ing. Dead reckoning is one of the oldest 
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and simplest means of finding one’s way 
over the surfaces of the globe—keeping 
track of one’s speed, and plotting a course 
by compass and clock, But, as an Au- 
tonetics official has said, comparing con- 
ventional dead reckoning to inertial navi- 
gation is like comparing a Roman chariot 
to a new Cadillac. 

Adjusting the platform. In the NGA, 
two accelerometers lie fastened to the top 
of the platform, at right angles to each 
other. One lies in a north-south position, 
the other along the east-west axis. 

‘Three gyroscopes, mounted perpendicu- 
lar to one another under this platform, 
and in gimbals to keep them free of the 
frame of the submarine, hold the plat- 
form horizontal at all times. If they did 
not do so, the accelerometers would give 
false interpretations of the sub’s move- 
ments. 

Naturally, the platform must tilt 
gradually as the ship moves over the sur- 
face of the curved earth, for otherwise it 
would not remain horizontal. The com- 
puter, having always in its electronic 
mind a precise knowledge of the ship's 
location, distance traveled, heading and 
rate of progress, knows when and how 
much the platform should be tilted, and 
commands gyro controllers to do the job. 

The accelerometers sense and signal to 
the computer all accelerations of the ves- 
sel in any direction except straight up or 
down. Strictly vertical movements have 
no effect on a ship’s geographical posi- 
tion, of course, and thus are ignored. 

Approaching the pole. Even with the 
best of conventional instruments, Nauti- 
lus and Skate would probably have lost 
their way in the depths of that icy, roofed- 
in sea. As they drew close to the North 
Pole, all points of the compass except 
north huddled together in confusion. A 
magnetic compass would have been in a 
whirl. The finest gyrocompass, which 
merely tells direction, not distance trav- 
eled, would also have been unreliable. 
No radio stations could be used to take a 
fix. Celestial navigation was a bare off- 
chance, depending on the unpredictable 
existence of holes in the icecap, through 
which Nautilus and Skate were prepared 
to thrust a hydraulic antenna with an 
electronic sextant on top. (Skate, out- 
doing Nautilus by crossing the Arctic 
Ocean in both directions, actually did 

[Continued on page 252} 


BUDGET SAVERS 
for Home Owners 


Preserving newspaper clippings, 

identification cards, even Junior’s first 
school drawing, costs a lot less if you 
do it yourself. Simply sandwich the paper 
between two sheets of plastic (old nega- 
tives are fine for back sheets) and heat- 
seal the edges with a wood-burning tool. 


After you hang wallpaper, unroll the 

left-over paper in the attic or in a 
room used for storage. It will change 
color gradually, the same as the paper on 
the wall. Then if it is ever necessary to 
do a patching job, the “seasoned” paper 
will blend in with the wall. 


3 Beat dust and rust with the foil bags 
some food stores furnish for carrying 
home packaged ice cream. They’re ideal 
for shop storage. After a hand tool is 
oiled or a paintbrush is cleaned, drop it 
in a bag and twist a pipe cleaner or a 
rubber band around the top to seal it. 


4 Hula hoops for three—or six—cost 
less if you make them yourself from 
6 lengths of 3” plastic water pipe. Just 
join the tubing by inserting 6”-long 34” 
wood dowels coated with plastic cement. 
‘Two brass nails driven through the hoop 
and dowel will secure the joint. 


Here’s a builder’s trick to remember 

when you have to repair a cracked 
ceiling: Instead of patching, use the tape 
made for covering seams in plasterboard 
walls, Coat the crack with the tape- 
applying mix, lay on the tape and put an- 
other coat over it. When dry, fair the 
edges smoothly and paint the ceiling. 
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My Secret 


for Saving Money on 
Appliance Repairs 


By Joseph Tartas 


discard a household utensil or appli- 
ance because it has a broken or 
worn-out part. Most people know this. 
But they do it anyway, in the mistaken 
belief that repairmen have a mo- 
nopoly on service information 
and spare parts. 

The truth is, you can usually 
get everything you need for such 
repairs by mail, direct from the 
maker. I've been doing it suc- 
cessfully for years. 

Take our wall-type can opener. When 
the cutting wheel and the gear that drives 
it wore out from normal use, I queried 
the manufacturer. By return mail came an 
enyelope containing a set of replacement 


Yu throw away money when you 
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parts, instructions for installing them and 
a bill for 50 cents. Ten minutes work re- 
stored what had been a $4 can opener 
to like-new condition. 

Our pressure cooker gave out after sev- 
eral years—the cover gasket no longer 
sealed it tight. I sent a card to the man- 
ufacturer and got back two new 
gaskets, two tubes of special ce- 
ment, a spare safety valve and 
complete instructions. The en- 
closed bill for $1 was gratefully 
paid. Saving: at least $10 on a 
20-minute repair job. 

A dozen or so burned, cracked 
or broken handles have been replaced by 
writing to pot, pan or kettle manufactur- 
ers. Cost was small and there were no dif- 
ficulties in obtaining them. 

On complicated repairs I work with the 
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manutfacturer’s service manual at my el- 
bow. In some cases there is a nominal 
charge for it. But this is well worth pay- 
ing; on several occasions it has stopped 
me from tackling a job beyond my skills. 
The cost was repaid in grief avoided. 

When our steam iron stopped steaming 
I found from reading the instruction man- 
ual that it needed a new pressure seal. 
The manual called this a “funnel closer” 
and the manufacturer sent me one for 50 
cents. Replacement took a few seconds; 
the saving was about $16. 

Major appliance repairs are often sim- 
ple too when you have a service manual. 
The effort is well worth while, since labor 
is the largest part of any repair bill. 

I have been able to keep the washing 
machine in perfect working order for 10 
years without once calling in a service- 
man. When the machine was only a year 
old a major part wore out because the 
operating instructions had not been fol- 
lowed. A letter to the maker brought a 
service manual and a reply describing the 
cause of the trouble, the reason it had 
happened and the name of the part need- 
ing replacement. It also gave the name 
of my nearest parts distributor. 

I telephoned the distributor and had 
the part next day by parcel post C.0.D. 
The cost of part and postage was $11. 
But I had saved $35 in labor charges, as 
I found out from a friend who had the 
same trouble fixed by a repairman. 

Minor repairs over the next nine years 
added to these savings. The service man- 
ual not only told the cause of troubles, 
but gave explicit instructions on proper 
disassembly (an art in itself). I found 
the right replacement parts from pictures 
in the manual; installation was explained 
in the text. 

An often-overlooked value of the serv- 
ice manual is the thorough explanation 
it gives of how the device works, mechan- 
ically and functionally. Maintenance 
or repair is much easier when you under- 
stand the function of each part. And in 
the rare cases where specific trouble- 
shooting information is missing, a little 
logic coupled with general knowledge 
gained from the manual helps you locate 
the difficulty. 

Service manuals are available for most 
household appliances and for all major 
equipment, like heating systems. They 
may not enable you to do major repairs 
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(which are best handled by an expert 
with the right tools anyway), but they 
do help you avoid the more common 
minor repairs that still cost plenty for 
labor. 

Here’s how you can handle most of the 
upkeep yourself on household utensils 
and appliances. First get the correct name 
and address to write to for parts, manuals 
or service information. They are usually 
engraved on the appliance’s nameplate. 
‘The instruction manual also carries a 
name and address, or you can ask a local 
dealer or distributor. 

When you write to the manufacturer's 
service department, give this information: 

© Model name or number. 

Serial number (this tells the year). 
© Appliance equipment is used with, 
if part of a larger unit. Examples: motor, 


‘@ Complete description of part needed, 
including dimensions if possible. 

Ask whether the part you want is 
available and what its delivered price 
will be. Query too about a service manual 
or maintenance guide. Chances are the 
part and manual will be sent by return 
mail with a bill. Naturally you will want 
to play fair by sending payment promptly. 

If you're in a hurry, you can do one of 
two things. Ask the manufacturer to ship 
C.0.D. whatever parts he thinks are 
necessary from your description. Or look 
up the local distributor, dealer or repair- 
man, in that order. 

Either way, you will pay more for the 
faster service. From the manufacturer 
you may get more parts than are neces- 
sary to fix the appliance—these can be 
saved as spares. The local supplier will 
probably charge more for a part, but 
don’t begrudge him that extra profit. He 
must spend time and money to get it. 

Plan ahead when you buy a new appli- 
ance. It’s a good idea to read the in- 
struction book packed with the device and 
see if spare parts are mentioned. You 
may even be able to anticipate what parts 
will be apt to need replacement with 
normal wear. It’s easier to obtain these, 
along with a service manual, while the 
appliance is still new. File everything 
away together where you can find it later. 

Be sure to use your guarantees too, in 
case of trouble. Know what they cover, 
and for how long. Keep guarantee cards 
with the spare parts and manual. END 


How to Cut 
Decorative 
Patterns 

in Hardboard 


DADO CUTTER, 
radial saw 
in a table saw, 
to cut slightly er 
than halfway. through 
the hardboard. Cross- 
ing grooves on opposite 
sides create openings. 


[ATTICE-LIKE, patterns 
4 —grooves interspersed 
with flashes of light—are 
easy to produce with a dado 
cutter, The design at the top 


of the page was made by 
grooving the panels diago- 
nally. The conservative p: 


tern at right resulted from 
grooves cut at right angles. 
Backed up with translucent 
plastic, the openwork takes 
on color. Don’t cut oppos- 
ing grooves on the same 
line; the panel will separate. 

Assembled in a frame, the 
panels become an unusual 
folding screen or room di: 
vider. Singly, they make at- 
r inet doors. 
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Selling a House 
at the Top Price 


By John L. Springer 


HE typical U. S. family owns three 
houses in a lifetime. So it’s prob- 

I ably in the books that sooner or 
later you'll offer yours for sale. And, as 
buying a home is the average man’s big- 
gest investment, selling one is probably 
the biggest sale he'll ever make. Handle 
the deal right and you'll wind up with 
hundreds—perhaps thousands—of extra 
dollars. 

How should you go about making sure 
of those extra dollars? Here are 12 tips 
from real-estate brokers, mortgage men 
and other experts. 


Offer it at the right time. In most 

sections, spring is the best season to 
put up a For Sale sign. ‘The weather in- 
vites people out to look around. Also, 
families with children want to make a 
deal in time to move before the school 
year starts, Fall is the next best. Bad 
weather keeps prospective buyers home in 
winter; vacations take precedence in 
summer. 


“ Repair major defects. Brokers 
<5 agree that nothing depresses house 
values more than an unkempt exterior-— 
missing shingles, neglected shrubs, a 
scrubby lawn, John C. Tysen, president 
of the nationwide real-estate firm of 
Previews, Inc., says that one coat of paint 
often increases the sale price of a modest 
home by $1,000; a tree strategically 
placed is worth $100; and every dollar 
spent on grass seed may bring back 10. 
A good exterior appearance, he says, can 
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add 10 to 20 percent to the selling price. 

On the other hand, keep interior decor- 
ating toa minimum. Mike Licht of Lane 
Realty, one of the largest brokerage firms 
around New York, says that most home- 
seekers prefer to do their own inside re- 
furbishing. Sales actually have been lost 
by home owners who repainted interiors. 
Women prospects disliked the colors, and 
knew their husbands wouldn’t stand for 
the cost of a new job on the just-com- 
pleted one. 

Authorities do agree that serious wall 
or ceiling cracks should be repaired, and 
offensively dirty walls repainted. In such 
cases, Beatrice West, color and design 
consultant, suggests neutral colors: whites, 
off-whites, grays and beiges. 


Keep the house furnished. Build- 

ers of new houses spend thousands 
of dollars on rugs and furniture to give 
their models a lived-in look. Some say a 
furnished house is 10 times easier to sell 
than an unfurnished one. Furnishings 
make rooms look larger and give pros- 
pects confidence that their own pieces of 
furniture will fit in. Prospects viewing 
an older house that’s been stripped may 
suspect that it’s a lemon the owner has 
been unable to sell. They figure the seller 
is desperate, and an offer is apt to be low. 


Clear out attic and basement. 

Brokers say that convenient storage 
space is a big sale attraction. A clutter- 
ing suggests that something’s wrong with 
your storage areas. Most families dispose 
of their junk when they move, anyway. 
Do it before you offer your house. 


5 Deal with reputable brokers. A 
competent broker knows market 
conditions and can accurately estimate 
how much your house will bring. He'll 
search out prospects, show them through 
your house and handle other details. His 
commission usually will equal five per- 
cent of the sale price. 

You can give one broker an exclusive 
listing. This means that he alone has 
the right to sell the house for a specified 
period (usually three months). In return 
he'll advertise the house widely. Or, if 
you prefer, you can give your house to 
many brokers, paying the commission only 
to the one who actually makes the sale. 
Under this arrangement, you can also 
try to sell the house yourself; if you make 
the deal without a broker's help, you pay 
no commission. 

Beware of fast-talking brokers who 
promise you a high price if you give them 
an exclusive listing. After they tie your 
hands, they may try to pressure you into 
taking the first offer, no matter how low. 


Before giving any broker an exclusive 
listing, check his references. Your local 
banker is a good source. 

When you list with a broker, you're 
obliged to pay him a commission if he 
produces a customer who will pay the 
price you have set. 


Set a realistic price. Most owners 

have inflated ideas of what their 
houses are worth. For about $25 you can 
get a qualified house appraiser to examine 
your property and give you a line on its 
current value. Your bank can recommend 
an appraiser. Wesley Bahr, vice president 
of the First Federal Savings and Loan 
Association of New York, says that most 
prospects for old houses hope to pay less 
than the asking price, so it’s a good idea 
to quote a higher price than you really 
expect to get—but not too high, or it will 
discourage offers. He suggests that you 
give yourself bargaining leeway by asking 
up to 10 percent more than an appraiser 
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figures your house is worth. Beyond that 
you may price yourself out of the market. 


Be prepared for questions. Pin 
down all the facts a buyer might 
want to know. Based on its own appraisal, 
your bank will tell you how big a new 
mortgage it will give a qualified buyer. 
‘You can usually get a better price if a 
prospect can take over your property with 
‘a small down payment. Other hard facts 
you should have down in black and white: 
annual taxes, heating costs, commutation 
details, schools and churches nearby. 
8 Advertise widely. “You can’t sell 
them if you don’t see them” is an old 
sales adage. A prospect has the incentive 
to act swiftly if he sees others interested 
in your house and fears they may shoot 
in ahead of him. Having a lot of lookers 
at your house will also increase your 
confidence and make you a more enthusi- 
astic salesman. Run ads in your local 
papers. Post a conspicuous sign on your 
lawn. Use word of mouth: Tell your neigh- 
bors, your clergyman, local merchants. 
Use the soft sell. “Trying to high- 


9 pressure a prospect is one of the 
worst mistakes any house salesman can 
make,” one prominent broker told me. 
“People buying a house want to make up 
their own minds and want to take plenty 
of time doing it. High pressure suggests 
that the salesman is trying to force them 
into acting before they are ready. This 
technique almost always backfires.” 

In showing prospects through, don’t 
rush them. Don’t monopolize the conver- 
sation; give them the opportunity to ask 
questions. Be cordial. After they inspect 
the house, invite them to sit down and 
relax with a cup of coffee. 

Many professionals keep books or games 
handy to amuse children while their par- 
ents go through the house. “If you can’t 
keep the kids quiet, they can wreck your 
chances,” one veteran salesman advises. 
“Their parents will be too anxious to get 
the children out of the house to pay at- 
tention to what you're trying to show.” 

Encourage prospects to open doors and 
peep into closets; never give the impress- 
ion you're trying to hide something. 
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1 re) Compromise on price. Any 

broker can tell you of home 
owners who tried to hold out for the last 
dollar—and wound up taking less than 
they could have got originally. Most 
homes sell within three to six months, 
and statistics show it’s almost an even bet 
that you'll get your best offer the first 
month. If a buyer comes within a few 
hundred dollars of your expected price, 
you'd probably be wise to sell. If you hold 
out too long, you may become discour- 
aged and let the house go to a low bidder 


just to get it off your hands, 
1 Keep a record of prospects. 
_ List names, addresses and 
phone numbers. Few persons buy a home 
on first inspection. They want to see 
others and weigh all factors. If they show 
any interest, it may pay you to call them 
later, just to let them know that you will 
gladly show the house again any time. If 
a prospect asks questions you can’t an- 
eh right off, get the facts and phone 

im. 

Sometimes a sale falls through at the 
last minute. If that happens to you, a list 
of interested prospects means you won't 
have to start afresh. Real-estate brokers 
consider their lists of would-be buyers 
their most valuable sales getter. 


“S *"S Hire an experienced lawyer. 
='s sit Buying and selling real estate 
is loaded with legal booby traps. Your 
bank can recommend an experienced man 
who will prevent costly mistakes. Consult 
him before you put your house on the 
market. He will help you with any con- 
tract you sign with brokers, draw up the 
sales contract, and make sure that you 
will collect the deposit if a prospect de- 
cides to back out later. 

Your lawyer also can tell you what 
things are considered part of your house 
and should be included in the sale price: 
screens, storm doors, range, etc. He can 
draw up the contract so the buyer must 
pay extra for such items as a refrigerator 
and blinds. He will see to it that the 
buyer foots the bill for closing costs 
(surveys, title insurance) and also that 
the purchaser reimburses you for items 
such as taxes and insurance that you 
have already paid. END 


The fine points of 
Sharpening 
Household 
Tools 

and Knives 


A FLEXIBLE SANDING DISK used an electric 
dill quickly puts garden tools, in shape, Not 
HE sharper you make a tool, yliedg os. cnet acca gs palatal 
RE harper, you make # toc), best used for touching up large areas 
maybe, but a dull knife, chisel 
or plane makes you press harder to 
cut with it, and bearing down hard 
encourages slipping. 

But that doesn’t mean all cutting 
gear should be scalpel-sharp. How 
keen you make an edge depends on 
the type of tool, the work you do with 
it, and how much time and effort 
you're willing to expend. It takes 10 
to 15 minutes to grind, whet and hone 
a chisel to a razor edge; many every- 
day tools don’t have to be that keen. 
In fact, some tools—a bread knife, for 
example—work better with an edge 
that’s slightly ragged. 

What do you need? Kitchen cut- 


© 34 PLYWOOD: 


Ks 
Ss 

~ & yes KITCHEN CUTLERY can 

7 . be kept in top sli 
ste" : Z condition with only a 
Atuninum — ~~ Sey: simple wood paddle 
XIDE SHEET tinge a faced on both sides with 
€ f aluminum-oxide cloth. 


Use coarse on one side, 
fine on the other, 
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Four familiar edges and how to sharpen them 


HOLD FILE 


3 
HORIZONTAL, 
FOR TIN SNIPS 


HARD ARKANSAS 
HONING STONE 
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lery can be kept keen with nothing more 
than a wood paddle faced with alumi- 
num-oxide cloth, coarse on one side and 
fine on the other. Even this modest equip- 
ment is an improvement over reaching 
out the window and drawing a knife 
across a masonry sill. 

Most general sharpening can be done 
by hand with only an oilstone, but the 
more equipment you have, the easier the 
job becomes. For sharpening knives, most 
five-and-dime stores carry a sharpener 
made of hardened-steel disks. You simply 
pull the knife through the disks to form a 
keen V edge. Electric sharpeners—grind- 
ing wheels set at a V angle—do a faster 
job when a knife is drawn between the 
wheels. A carving set usually includes a 
lance called a sharpening steel, for the 
turkey carver. It will sharpen your other 
knives as well. 

A complete set of oilstones should in- 
clude a two-sided stone made with one 
side coarse and the other side fine, a 
marble-like Hard Arkansas stone, and a 
fine slip stone with rounded edges for 
touching up gouges. 

The utility edge—a flat bevel. For 
most work around the home, you'll find a 
flat-beveled edge rugged and serviceable, 
and you don’t need a grinding wheel to 
shape it. Because it’s more durable, this 
edge is right for chisels used for cutting 
hinge gains or lock mortises, and for a 
plane kept in a tote box to free stuck 
doors or storm sash. 

‘The easiest sharpening procedure: 

@ Whet the bevel on the coarse side of 
a flat oilstone to remove nicks. 

@ Whet the bevel on the fine side of 
the stone, rubbing the tool alternately on 
the bevel and on the flat side until it feels 
sharp. Test it occasionally on a piece of 
scrap wood. When the edge will make a 
clean cut across the grain, you can con- 
sider the tool sharp enough. 

Edges that need only grinding. Whet- 
ting is wasted on such tools as a hatchet 
or axe, a cold chisel, or a breadknife. And 
some tools such as drills and punches 
should only be ground lightly to put them 
in condition. The best edge can be easily 
put on these tools with a wheel or abra- 
sive of medium to fine grit. 

Shearing edges. Unless you've devel- 
oped a fine touch with a grinding wheel, 
filing is safest for scissors and tin snips. 
It’s easy to remove too much metal when 
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Abrasive cloth makes power 
sharpening easy and safe 


CEMENT ALUMINUM-OXIDE CLOTH to a wood disk 
to make a power sharpener that will take all the 
abuse you can give it, Drive it with a lathe, 
table saw, sander or spare motor, 


DRUM SANDER faced fine abrasive cloth 

puts a highly polished edge on almost any cut- 

fing toa The cast-aluminum drum shown can 
yught at 


a jewelry-supply house. 
BROAD-EDGED TOOLS such as this draw knife 
maintained with a small drum sander 

‘a flexible shaft. Though safe, the 

sander does throw sparks, so wear goggles. 


Most sharpening jobs can be done by hand 


A FILE IS THE THING for shears, saw teeth and 
other tools made of tough steel drawn to rela- 
tively low Finish by draw-filing— 


FOR THE FINAL POLISH on any edge, you'll need 
a Hard Arkansas stone. Resembling marbl 

so smooth you hardly ti 

a just-good edge into a razor-good edge. 


A SIMPLE JIG will maintain the bevel angle and best angle and clamp it. With the base resting 
Prevent rocking when honing chisels or plane on a flat surface, move blade over stone. Furni- 
irons on an oilstone. Extend tool from jig for ture glides help the base move easily. 
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A bench grinder cuts fastest 


BENCH GRINDER, a necessity if you're a serious 
woodworker, is also a worthw! investment. 
For safety, it should have equipment shown 


grinding, and shearing tools generally are 
made of steel soft enough to be filed. A 
bevel of about 60 degrees is recommended 
for scissors. To form it, clamp one blade 
in a vise, bevel side up, and file across it, 
tilting the file upward ‘at an angle about 
30 degrees off horizontal. Repeat on the 
other blade. As a final touchup, you can 
whet the flat inside surface of each blade 
on the fine side of the oilstone. Tin snips 
have a bevel of about 85 degrees—almost 
square. Tilt the file slightly up (about 
five degrees) when filing their blades. 

The best edge—hollow ground. A bar- 
ber’s straight razor is ground so hollow it 
resembles the bow of a gracefully sheered 
ship. When a hollow-ground blade is 
honed, only the cutting edge and the back 
of the blade come into contact with the 
stone. Light whetting and honing will 
sharpen the edge and keep it that way 
over a long period of use before regrind- 
ing is needed to restore the hollow. 

To produce a hollow-ground edge: 

@ Square the edge of the tool and re- 


here—big flanges on the wheel arbor, a guard 
and end cover that surround the wheel 270 de- 
grees, and spark shields of shatterproof glass. 


move nicks by light grinding, holding the 
tool head-on against the wheel. 

© Grind the bevel, holding the tool at 
an angle midway between the center and 
top of the wheel. Dip the tool frequently 
in water to keep it cool. 

@ Whet the tool on the fine side of a 
flat oilstone, rubbing it alternately on the 
bevel and on the flat side until you even- 
tually notice a fine burr forming along 
the edge; this is the wire edge and whet- 
ting should continue until it starts to drop 
off, Keep the stone wet with light oil at 
all times. 

© Switch to a Hard Arkansas stone for 
the final honing to remove the last trace 
of the rough wire edge. 

A final operation, stropping, is used by 
woodcarvers and expert craftsmen. Draw 
the tool across a leather strap glued to a 
flat board. This puts the final polish on 
the edge, making it keen enough to snick 
the hairs off the back of your hand. 

Sharpening with power. After the first 
few sessions with an oilstone, you'll prob- 


ganuary 1959 177 


THIS TINY GRINDING WHEEL, driven by a high- 
speed hand grinder, 


ht for sharpening 


ks out of the curved edges of 
molding cutters rer bits, 


CLEAN AN. OILSTONE of metal particles and 
gummed oil by scrubbing it with kerosene, as 
above. A special tool or diamond is used to 
dress and remove glaze from a grinding wheel. 
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ably start dreaming of replacing elbow 
grease with power. If you have a bench 
sander, fit it out with a metal-finishing 
disk or belt. Or make abrasive sharpeners 
by cementing aluminum-oxide cloth to 
plywood disks or turned hardwood drums. 
Face them with coarse and fine abrasive 
for fast cutting and smooth finishing. 

You can safely use an unguarded abra- 
sive disk or drum, but hold the tool so the 
abrasive rotates away from the edge to 
keep from snagging the tool in the cloth. 

Almost any rotary tool in your shop 
can be used to drive abrasive sharpeners. 
Disks can be used in a table saw; drums 
in a drill press, lathe or polishing head. 
A spare motor can be set up for sharpen- 
ing simply by mounting a disk or drum 
ona suitable arbor. A small sanding drum 
chucked in a flexible shaft makes a fine 
all-around sharpener for broad-edged 
tools. 

‘Abrading metal produces sparks, and 
although they'll usually be flying away 
from you, it’s smart to wear goggles. Keep 
a can of water handy and dip the tool in 
it often. Abrasives will heat the tool, and 
some steels lose their temper at tempera- 
tures as low as 250 degrees. 

What about a grinder? You'll want one 
sooner or later. Hardware stores offer a 
tantalizing variety of grinding wheels at 
moderate cost. But you're inviting trouble 
if you simply mount a wheel on a sleeve 
arbor and run it uncovered on the shaft of 
‘a spare motor; a jury-rigged grinder is a 
hazard in any workshop. Unless you're 
equipped to build a heavy-steel guard 
around the wheel, better wait and buy a 
bench grinder. 

Even a modest one comes with two 
wheels—coarse and fine—completely en- 
closed for safety. Belt that spare motor to 
it and grind with confidence, 

Once you graduate to a grinding wheel, 
certain precautions must be observed. It’s 
a hard, brittle wheel that is perfectly safe 
if properly used. Abused, it’s a bomb. 
Most of your grinding jobs will be on the 
edge of the wheel, but if you must use the 
side, go easy. Side pressure can shatter 
a wheel to bits. No fault of the wheel, just 
yours. 

A small hand grinder is another useful 
sharpening tool. Fitted with shank- 
mounted abrasive or grinding wheels, this 
tool makes short work of dressing irregu- 
lar cutting edges. END 
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Fluorescent Lamps 


TYPICAL CIRCUIT for a sin- 
glelamp_ fluorescent  fix- 
ture is shown here. The 
starter heats the filaments 
at the tube ends to start 
electrons flowing through 
a gas. The gas emits ultra- 
violet radiations, and the 
phosphor coating inside 
the tube absorbs this en- 

and converts it into 
visible light. The starter 
then opens its contacts to 
break the circuit to. the 
filaments, Lamp and re- 
flector must be kept clean 
and dust-free for maxi- 
mum light output. 


How to service fluorescents 


TO CHANGE A LAMP or remove it, twist the 
glass tube a quarter turn to slip the contact 
pins out of their clips and align them verti- 
cally, Then pull the lamp downward. If a 
lamp seems insecure or moves from side to 


THE LITTLE STARTER “CAN” is responsible for 
many lamp troubles—blinking, slow starting 
and short tube life. Press lightly and twist to 
remove. The wattage of the starter should 
match the wattage of lamp being used. If 
trouble is traced to the ballast, loosen wire 


—~. 
BALLAST 


TOAC LINE 


side, loosen the screws (center) and shift 
the holders inward. Circular lamps have four 
end pins grouped together. To remove, swiny 


the tube free of the spring clips, then pul 


the pin se straight out. 


nuts (center) to try a new one. Ballast may 
e two or three wires. Follow diagram 
f radio hums 
when lamp is turned on, try relocating an- 
tenna at least 10 feet away from the lamp, or 
cut in condenser across power line (right). 
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Fluorescent Trouble-Shooting Chart 


‘Lamp won't start, or starts 
reluctantly 


No current 


Since there are only three major components to worry about—lamp, starter and ballast—the easiest way 
to locate and cure a troublesome condition is often simply to try a new part. The symptoms and related 
‘causes listed below may help you pinpoint your problem. 


Check fuse box; look for open circuit 


Defective on-off switch 


Replace switch 


Starter sluggish or at end of its 
life 


Replace starter 


Ballast defective 


Replace ballast 


Filaments burned out 


Install new lamp (first check for shorted 
holder or wiring) 


Blinking on and off 


Low line voltage 


Check voltage and correct 


Lamp at normal end of life 


Replace lamp 


Starter defective 


Replace starter 


Lamp located in cold area or 
exposed to cold drafts 


Enclose lamp, replace starter with ther- 
‘mal type, or use special low-tempera- 
ture lamp 


Loose connection 


fed for 
i 


Check holders and adjust if 
firm pin contact 

Check wire connections and ter 
screws 


Flicker or intermittent 


New lamp may flicker 


Turn lamp on and off a few times; should 


flashing clear up by itself 
Defective starter Replace starter 
Defective lamp Replace lamp 

Ends (filaments) continue to. | Shorted condenser in starter Replace starter 

glow after lamp lights Starter contacts welded together _| Replace starter 

Short lamp life Too‘trequent starting Leave lamp on if it will be used again 


within a half-hour or so 


| Voltage too high or too low 


Check voltage and correct 


Defective starter causing rapid 
blinking at each start 


Replace starter 


Reduced light from lamp 


May only be difference between 
old lamp and new one 


Replace lamps in pairs, saving usable 
‘one for later replacement 


Dust or cooking vapors on lamp or 
feflector * 


Clean with soap and water 


Cold drafts hitting lamp 


Enclose or protect lamp 


Blackening at ends of lamp 


Lamp at normal end of life 


Replace lamp 


| If new lamp blackens early in life, 
material is being sputtered off 
electrodes by a defective starter 


Replace starter 


Voltage too high or too low 


Check voltage and correct 


Brownish rings near one or 
both ends 


Normal on many lamps 


Won't affect performance 


Noise: steady or intermittent 
hum 


Slight transformer hum normal; 
‘sometimes causes fixture parts 
to vibrate 


Tighten all screws; wedge louvers or 
glass panels in place 


Short in ballast 


Replace ballast 


Radio interference 
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Buzz in radio when lamp is 
‘tured pn 


Relocate antenna away from lamp; in- 
stall condenser or interference filter 
at fixture 
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The 
Basic 
Facts 
on 
Glass 
Block 


S A building material, glass 
A block is much more versa- 
tile today than it was when 
introduced at the 1933 World’s 
Fair in Chicago. Besides the orig- 
inal virtues of low upkeep, good 
insulation against heat loss and 
noise, and modularity with brick 
and concrete block, the present 
range of glass block offers: 

@ Variety in design. Roughly a 
dozen different surface textures are 
available. 

© A choice of four sizes. Blocks 
come 6”, 8” and 12” square. There 
is also a 4”-by-12” rectangular one. 
These are nominal sizes—actual 
dimensions are 1” less to allow 
for mortar joints. All measure an 
actual 37%” thick. 

@ A choice of 12 colors (besides 
colorless): light and dark blue, 
light and dark green, red, coral, yel- 
low, white, black, walnut, orange 
and gray. Colored blocks are 
smooth-surfaced, come in 6” and 8” 
squares, and 4”-by-12”. The color, 
a ceramic-enamel layer, is sprayed 


materials 
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Glass Blocks for 
Decorative and General Uses 


PITTSBURGH CORNING 
DESCRIPTION 


ARGUS: Smooth outer 
faces with rounded 
flutes on inner (cavity- 
side) faces. Flutes at 
right angles to each 
other. High light 
transmission 


Soom 


ARGUS PARALLEL 
FLUTES": Same basic 
block as the Argus, 
except that flutes on 
inner faces are 
parallel to each other 


DECORA: Outer faces 
are smooth. Design is 
pressed into inner 
faces, Can be laid in 
any position, Almost 
transparent, gives 
high light transfer 


2—>7 


SAXON: Shallow, 
narrow reeds on outer 
faces, parallel to wide 
flutes on inner faces. 
Inner faces slightly 
etched. Good light 
transmission and 
uniform brightness 


12 
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WUE: Outer and inner 
faces are smooth and 
clear. Frequently used 
in panels of other 
patterns to provide 

a vision area. Can be 
laid in any position 
High light transmis- 
sion, good visibility 


12 


mzoz 


4 by 120: Outer 
faces are smooth, 
inner ones textured by 
etching. Can be laid 
horizontally o 
vertically, by itself or 
in combination with 
the three sizes of 
square block 


2S 


OWENS-ILLINOIS 
DESCRIPTION 


SIZES (in.) 
PRIVACY 


31: Smooth-faced, with 
slightly uneven con- 
figurations on both 
inner faces, Random 
design gives appear- 
ance of hand-made 
Colonial glass. High 
light transmission 
and brightness 


ey 


12 
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40: Flat ribs on outer 
faces. More pro- 
nounced ribs on inner 
faces. Faces lightly 
etched for diffusion, 
Rib arrays on all faces 
parallel. High light 
transmission and 
brightness 


12 


Soom 


70: Smooth-faced, 
clear design for vision. 
Unusual ege-crate or 
louver effect if used 
in big panels. Often 
inserted in biock 
panels of other 
designs for vision. 
High light 
transmission 


mzoz 


O79: Smooth-taced 
with convex ribs on 
inner faces, Ribs are 
parallel to each other. 
Blocks can be alter- 
nated for basketweave 
effect. High light 
transmission 


oma—=—e 


16: Smooth-faced 
with convex ribs on 
both inner faces. Ribs 
are perpendicular to 
each other. High light 
transmission with 
sparkling effect 


2—Sn 


30: Smooth-faced with 
repetitive circular 
design on inner faces. 
Face design deempha- 
sizes mortar joints 
High light transmis- 
sion and brightness 


12) 


2ST 


NOTES: » Also comes with white filter inside for diffusing light; also comes with green filter inside for 
reducing glare and solar heat; «also comes in ceramic-faced color. PC offers 12 colors, 0-I offers 4. 
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on one side only. Some light passes 
through. 

© Control of daylight. Prismatic de- 
signs on the interior surfaces of some 
blocks refract, diffuse or reject light. 

@ Ease of installation. Blocks are laid 
with mortar. But for indoor partitions 
and space dividers only, you can now use 
simple aluminum rods with plastic ro- 
settes to hold blocks together. 

You can use blocks indoors or out— 
to replace a window, as part of an exterior 
house wall, as an interior space divider, 
as a skylight, as a privacy-giving wall in 
the yard, to list some possibilities. 

Rain or the moist atmosphere of a bath- 
room doesn’t affect them. The only up- 
keep required is periodic washing, like a 
window. Blocks can withstand a 75 m.p.h. 
wind, far more than a window pane. 

‘Heat flow through glass block—it’s hol- 
low, remember—is only 30 to 75 percent 
of what it is through window glass. 
(The filter inside some blocks cuts heat 
loss, too.) Sound can be muffled down, 
it’s claimed, from the noise level you’d 
encounter in the average factory to that 
of a quiet home. Heat and sound insula- 
tion increase with block size: there are 
fewer conductive mortar joints. 

You may hear it said that block has 
a compressive strength of 400 to 600 
pounds per square inch. Don’t let that 
mislead you into thinking it can be used 
as a load-bearing wall. You must frame 
around block as you would around a win- 
dow. Block weighs about 20 pounds per 
square foot of wall area. 

What does it cost? In small batches the 
6” size averages about 65 cents each, 
the 8” size about 90 cents, the 12” size 
about $2.55. The 8” size offers the widest 
variety of types. The 4”-by-12” rectan- 
gular blocks will cost you about $1.80 
apiece. Color roughly doubles each price. 

When figuring the cost of a job, re- 
member that glass block forms a finished 
wall on both sides. There are no extras 
for siding or wall covering. 

You can still have air through a glass- 
block wall. Ribbon windows that open are 
made in modular sizes to take the place 
of one or more block courses. And one 
special block has a vent you can open. 
It comes in six patterns to match decora- 
tive block. 

Before choosing a block, you should 
consider: 1) how much privacy you want; 


SKYLIGHT PANELS of 12” block are prefabbed in 
gluminum frames by O21 Blocks reject hot sun 


light, diffuse t. Standard sizes: 2’ by 2’, 
3’ by3', 4 rar ee yy 6’, 3° by 6. 
2) which direction the block will face. 

Block surfaces range from plain glass 
you can see through clearly to very rough 
surfaces that are acceptable for a bath- 
room wall. The design you choose will 
determine the degree of privacy you get. 
You can, of course, mix bl using 
clear glass up high and a rough surface 
lower down. 

Controlling the light. Clear-glass blocks 
or opaque ones with various surface tex- 
tures are fine for inside partitions and 
exterior walls that do not face the sun, 
notably north exposures. You might also 
use such blocks on the sunny side of the 
house along with drapes. 

But when drapes are not desirable or 
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Functional blocks direct, 
diffuse or select light rays 
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feasible, you will want to consider the 
kinds of block that control daylight. 

Light-directing blocks throw incoming 
daylight onto the ceiling, where it’s re- 
flected downward evenly. This type is 
best for large rooms, where deep penetra- 
tion of daylight is wanted. Two cautions: 
The ceiling should be a light color (white 
is best). And these blocks should be in- 
stalled no lower than 5’6” above the floor, 
preferably in continuous panels the full 
width of a wall. 

Light-diffusing blocks split up the sun’s 
rays, spreading them around. For that 
reason, penetration of light into a room 
is less than with light-directing blocks. 

The light-diffusing type should be in- 
stalled above or below, not at, eye level. 
They make a good bottom section for a 
wall with light-directing blocks in the 
upper part. 

Selective block is for controlling ex- 
treme brightness, as in warm climates 
where the sun can be oppressive. It re- 
jects direct sunlight when the sun is hot- 
test by reflecting light back that comes 
from the section of sky about 45 degrees 
above horizontal. At the same time it 
transmits cool, indirect light from high in 
the sky and from the ground. 

Selective blocks come with or without 
a glass-fiber filter. The filter reduces light 

ission sharply; it’s used where ex- 
treme brightness is a problem, Another 
advantage of the fiber filter is that it 
creates two airtight cavities, increasing 
the block’s insulating value. 


FUNCTIONAL BLOCKS LOOK ALIKE: All have thin 
diffusing ribs on exterior and interior faces. 
Outside ribs are vertical, inside ones horizontal. 
A fiber filter inside cuts light, glare, heat. 


O 
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2 TURNING A DRILL-PRESS HEAD upside 
down on its supporting column and 
bolting a plywood square to its table con- 
yerts it into a table shaper. An adjustable 
fence can be bought, or wood strips can 
be clamped to the table as guides. 


Drill-Press 
Tips 


A BLOWER, made by slitting a piece 
of stiff card and slipping it over the 
bit, will clear the work area of chips. The 
dodge is especially effective when you're 
routing, as chips are plentiful and tend 
to pile up on the work around the bit. 


Ideas and photos from Delt Power Toot Division, 
Rockwell Mig. Cou, Pittsburgh 


‘ee a v 
DOWELING FRAMES for screens or storm windows? 
Space out the holes this way and mating piec 
will always line up. Cut the pieces to size and miter 
the ends. Then set the drill-press table to 45 degre 
and chuck the bit. Clamp on a fence to center the 
thickness of the stock under the bit, and clamp a stop 
block to the end of the fence to locate the first hole 
(left photo ). To position the for the second hole, 
insert a spacer block as shown at right. 


TO KEEP WORK FROM ROTATING, lock stop bolts is | 

place in the table slots. One bolt will keep work 
from slipping out of [Our grasp if the drill grabs, but 
two can be arranged as shown at left to center the 
piece on the table crosswise under the drill, 
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Big coffee tables are now in fashion for the big living 
rooms of modern homes. But prices are pretty big, too, 
when you set out to buy one. So why buy one? Build your 
own. The cost of materials is only a fraction of the 

cost of a store-bought table. This one is about four 

feet long and 215 wide, shaped in easy curves 

as you see in the sketch. But there's no need to stick to 
this design. You can work out your own. 


A picture story 
showing how 
you can makea 


Coffee 
Table 
in 
Modern 
Free 
Form 


By 
John Burroughs 


5 A cut-off wheel 
ina table saw is 
one way of shaping 
tile to table edge. 
But wear goggles. 
Cutter borrowed 
from dealer is safer. 


G The shaped tiles 
should be dabbed 
with adhesive, then 

installed on the edge. 


1 Four or five layers of thin mahogany or ash form a laminated 
edge around the top. The strips are glued and nailed to one 
another, Joints between them should be staggered for best appearance 
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Q Edging is rounded off 
on top and bottom, 
and sanded smooth after the 
nailheads have been set 


g A half-dozen coats of 
top-grade bar varnish 
finish off the edging 
Sand it lightly between 
coats and rub final coat 
with rottenstone in oil. 


10 Grouting the final 
step—is done by 
forcing heavy, pastelike 
cement into joints between 
the tiles. Excess is 

wiped off wet. 


1] And here's the table 
in use—spacious, 
colorful, waterproof. You 

don’t have to restrict 
yourself to ceramic tile, 
of course. Marble is 
another good bet. 
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Wordless 


Workshop ca 


By Roy Doty 
and Harry Walton 


| 
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One man’s thoughts on 


Choosing 
a Flexible Rule 


By R. J. De Cristoforo 


"LL bet I've bought enough steel-tape 
rules to match the price of a pretty 
good jigsaw. Right now perhaps half 

a dozen are kicking around my shop. Yet 
the only one I use is the last one I 
bought. And I readily admit that this se- 
lection, like most of the others, was 
prompted mainly by the feel of the case 
rather than the tape’s features. 

‘That's why I was more than casually 
interested when I walked in one evening 
on a neighbor who works for a hardware 
distributor. Spread over the dining-room 
table was a huge array of flexible rules. 

After Jim had seated me far enough 
from the shiny cases so I couldn't touch, 
he explained that his company was taking 
on tapes as a new line. 


MEASURING STRAIGHT UP as high as 16 feet is 
possible with my favorite rule. The blade is %” 
wide and coved to make it more rigid. 
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“I can give you one hint that will make 
you a fortune,” I said generously. “Just 
have a sculptor design the cases, 

Jim laughed. “Maybe so,” he said, “but 
flex rules have already come a long way; 
they can measure almost anything.” 

Rules for everyone. He showed me a 
rule for loggers. You measure the length 
and diameter of a log and the rule tells 
how many board feet can be cut from it. 

Another flex tape measures megacycles 
—in terms of antenna lengths—for elec- 
tronics technicians and hobbyists. A spe- 
cial engineer's rule is graduated in tenths 
and hundredths of a foot. Printers can 
get one marked in agates and picas. 
‘There is a rule that will measure both by 
inches and meters, converting at a glance 
from one system to the other. 

As Jim described the variety of blades 
and tapes (under 16’ it’s a blade and over 
that a tape), I realized how little most 
of us really know about them. I thought, 
too, about my own experiences with meas- 
uring instruments. 

My first rule was donated by Dad. The 
blade came in a small, round case. It 
never snagged in my pocket as some of 
the square ones do. But taking inside 
measurements was tough because it had a 
fixed tip. This had to be compensated for 
and so did the round case, which couldn’t 
be incorporated into the measurements. 

Tips on tips. The next one was in a 
square case and had a movable tip that 
recessed into the blade for butt measure- 
ments. But sawdust and dirt sometimes 
jammed the recessing tip and caused er- 
rors when I took inside measurements. 
This experience left me partial to swivel 
tips. 

‘That first movable-tip rule also brought 
home the value of finding out if blades 
are replaceable. When I accidentally 
kinked the blade beyond repair, I had to 
throw the whole deal away and buy a new 
tule. 

Along about this time I decided, too, 


% X 


Types of Rule Tips 


XQ} 


FIXED TIP 


SWIVEL TIP 


8B 
RECESSING TIP 


DOUBLEFLANGED SWIVEL TIP 


BARBED, FIXED TIP DIGS 


YS 


RECESSING HOOK 
‘AND OPEN LOOP 


y 


IN, ALSO HAS HOLE FOR NAILS 


LOG PIN IS HAMMERED 
INTO STARTING POINT 


that a 6’ blade was a poor investment for 
anyone who worked a lot with plywood 
panels—which measure at least 8’ the 
long way. 

So the next one I bought had a square 
case, a 10’ replaceable blade and a good 
swivel tip. Then one day I tried to meas- 
ure across an opening with it and dis- 
covered that the blade was too flexible to 
span the gap. 

Another try, this time with a blade 
4” wide and coved for further rigidity, 
proved that you could span a 4’ or 5’ gap 
with a flexible blade. But the darned 
thing wouldn’t remain extended, 

The ideal rule. All of which goes to 
prove that even such a small workshop 
tool as a flex rule should be selected care- 
fully. As I told Jim the other night: 

“You've got dozens of blades and tapes 
there, but all I want is one. It should be 
in a square case, have a 12’ replaceable 


blade that’s %4” wide and coved. It should 
have a strong swivel tip, black markings 
on a white background and a protective 
finish. Measuring should be possible in 
both running inches and feet and inches, 
with graduations by eighths and sixteenths 
of an inch. I want stud locations marked 
on it, too. 

“The rule should be able to extend 4” 
or 5’ horizontally, unsupported, and twice 
that distance vertically. It should remain 
extended, yet be easily pushed back into 
the case. That’s all I want, just one.” 

Jim picked a tape out of the assort- 
ment on the table without hesitation and 
handed it to me. “Oh, no, not this one!” 
I exclaimed after hefting it in my hand. 
“It fits my description all right, but some- 
how it just doesn’t feel right.” 

A fussy point? Sure. But I'm confident 
that someday I'll find my ideal rule— 
and that it'll feel right, too. END 
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New Headlamps 


Upgrade 


2-Lamp Cars 


By Herbert R. Pfister 


ONSCIOUSLY or not, your eyes 
C seek out the right side of the road 

as the headlights of an oncoming 
car bear down on you at night. What your 
eyes normally see clearly ahead of you is 
washed out by the glare of the other fel- 
low’s lights. For a brief instant both of 
you could probably see better with only a 
flashlight. 

‘A new sealed-beam lamp, designed spe- 
cifically for cars with two single head- 
lights, sends its low beam farther down 
the right side of the road. This 
long-reaching spotlight effect 
provides a dark area for the 
other driver to slip through 
unblinded, while it throws 
light well beyond 400 feet in 
your lane. With such a range, 
speeds well over 50 are possible (assum- 
ing they're legal) before you begin to 
outdrive the headlights. The high beam 
of the new lamp blasts out at everything 
ahead, as high beams always have. 

If both cars are equipped with the new 
lamps, or if the oncomer is piloting one 
of the four-headlight jobs, you should, 
theoretically, slip past each other on a 
straight road without so much as a blink. 
The light quality and placement of the 
low beam is said to approach that of the 
four-light system. Of course, if you hit 
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the other driver in the eye on a curve with 
your concentrated beams, he may snap 
on his brights out of spite. But until en- 
gineers figure a way to bend the beam 
around a curve, there’s not much that 
can be done. 

Even if the other fellow doesn’t dim 
his lights, the new lamps make things 
easier. Your eyes adjust, closing down 
like the iris of a camera under bright 
light. It then takes several seconds after 
the other car zooms by for them to re- 
adjust to the darker road ahead. By 
putting more light on the road ahead, the 
new lamps soften the extremes 
and lessen the readjustment 
time. This, plus improved visi- 
bility in fog, rain and snow, 
makes for more eye comfort 
and safer seeing. 

Poor aiming cancels the 
benefits. Simply installing the lamps is 
not enough. In order to reach out better 
than 400 feet and still keep in lane, the 
beam must be aimed right on the nose. A 
beam only six inches off target at 25 feet 
will be 16 times as inaccurate at 400 feet 
—eight feet the road at a point where 
you need v' ity most. If the error is to 
the left, you're throwing oncoming drivers 
curve all the time, besides reducing your 
visibility range to the point where the 
beam jumps out of your lane. 

If you have your headlamps aimed for 


Old-style lamps wash out 


EVEN THOUGH DIMMED, lights fro et ahead, With old headlights, objects that far 
car make it difficult to see away can be seen only when road is dark 


New lamps reach out... 


THE NEW HEADLAMPS send out a long beam in 400-foot marker a railroad crossing con: 
your lane. Now the box is clearly visible and a siderably beyond it are bathed in li 


WHEN HIGH BEAMS APPROACH, se always _ new low be 10 penetrate headlight 
more difficult. But the searchlight effect of the _ interference and make out the box. 
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TAKE OFF THE TRIM RING, usually by removing 
a single screw at the botto, I the ring out- 
ward at the bottom, then lift it up and off the 
retaining tab at the top. Loosen the retaining- 
ring screws (above, right) but don’t remove 


you, go to a garage that has a mechanical 
aimer. Used with the aiming buttons 
molded on the lamp lens, these aimers 
pinpoint the beam without even turning 
them on. The “hot-spot” aiming method 
—adjusting the beams against a screen or 
blank wall—is accurate, but it must be 
done with a degree of care seldom taken 
by a hurried mechani 

You'll enjoy doing the job yourself if 
you like to fuss. Here’s how it’s done: 
Place the car on reasonably level ground, 
25 feet away from a blank wall—the back 
of your garage, or a garage door. A white 
surface is best. Jounce the car to settle it 
on its springs. Stand on the rear bumper 
and sight through the center of the car, 
along the hood ornament or center crease. 
Have someone stick a piece of tape on the 
sighting point. 

Support a yardstick vertically beside 
the center of each wheel on one side of 
the car and, standing a few feet behind 
the car, sight across the tops of the sticks. 
Mark this spot on the garage door or 
wall. Repeat on the other side. 

Now measure the center height of the 
headlights from the ground and shift the 
tape to mark their true centerline on the 
wall (if headlight height is 32” above the 
ground, move the yardstick-sighting tape 
4” down). 
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them. Rotate the ring slightly and slip the large 
i ing holes over the screwheads, 
The aiming screws, usually at top center and 
ide, need not be disturbed in replacing a lamp. ) 
When removing the ring, take care that the 


Finally, measure the distance between 
headlight centers and place vertical tapes 
on the wall, equally spaced from the 
sighted centerline tape. Add a horizontal 
strip across the two height tapes and the 
aiming screen is complete. 

When it’s dark enough, remove the 
trim rings on both headlights, turn them 
on low beam and cover one while you ad- 
just the other. Adjust the vertical aiming 
first as you have a broad horizontal line 
to work to. Back off the top adjusting 
screw to drop the beam down, then slowly 
turn it inward to raise the beam up to and 
barely overlapping the horizontal line. 

Next back off the lateral adjusting 
screw at the side of the lamp and turn it 
in to swing the beam over to the right. 


ig! 
right side of the lateral aiming line. With 
both lights uncovered, you will then have 
a low-beam light patiern similar to that 
shown in the drawing. This automatically 
sets the high beam correctly. 

You'll find the new lamps selling under 
several trade names: “Suburban Head- 
lamp,” made by General Electric; “T-3 
Powerbeam 50,” by Guide Lamp; “Town 
and Country Safe-T-Beam,” by Westing- 
house; “Vision-Aid,” by Tung-Sol. All are 
made for six and 12 volts. 


lamp doesn't fall forward. Now, holding the — procedure used to remove the old one. Press the 
lamp, pull back on the three-pronged connector connector firmly on its prongs, place tl 
at its base (far right). If it's stiff or appears to top-up position and install the retaining ring, 


he frozen, jiggle it gently to work it off the If you plan to aim the new lamps yourself, 
prongs. stall the new lamp, reverse the leave off the trim ring and see sketch below, 


How to aim lamps by the “hot spot’ method 


CENTERUNE 


SIGHTING 
POINT \_ 


SIGHTING 
POINT, 


HoRIZONTAL 47 
AIMING LINE™ 


/ UATERAL 
AIMING: 
LUNES. 
(ACTUAL, 
‘SPACING 
OF LIGHTS) 


AIMING IS EASY. Back 
off aiming serews and 
make adjustments by 
turning them inward for 
proper Watch 
screen while 
djust_low beam. 
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When it came to nabbing 
a speeder, Officer 
Newman might as well 
have traded his car 
for a bicycle 
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“Wait! Give me just 30 
seconds,” Gus urged as he 
scrambled out. 


By Martin Bunn 


HE rookie cop from Centerville 

floorboarded the gas, flipped on the 

red flasher, and kicked down the si- 
ren button with the cool efficiency of a 
veteran. The hopped-up police car dug 
out fast—on the tail of a speeding red con- 
vertible. 

“Seems to take off pretty good,” ob- 
served Gus Wilson as he snugged up his 
seat belt and clamped down tighter on a 
cold pipe. 

“Wait till we get going!” the young offi- 
cer shouted above the mounting howl of 
the siren. “That's when it happens.” 

As he spoke the car was seized with a 
fit of knocking and bucking. The young 
cop gritted his teeth. “Guess we'll have 
to give up the chase,” he said bitterly. 

The unexpected engine behavior puz- 
zled Gus, as did the desperate anxiety of 
the clean-cut, earnest young man at his 
side. He had come to the Model Garage, 
introduced himself as Ted Newman, and 
explained that he was new on the Center- 
ville police force, still on probation—and 
that he was in trouble because of his car. 
That had been enough for Gus to leave his 
assistant, Stan Hicks, in charge of the 
shop and go trouble-shooting along the 
highways. 

“See what I mean?” Newman said 
glumly now, bringing the car to a stop 
off the side of the road. “If I can’t catch 
an ordinary speeder, where would I be in 
a real emergency?” 

“Take it easy, son,” Gus said, unfasten- 
ing his seat belt and climbing out. “You 
may need colder spark plugs. I’ll just take 
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a look.” After a quick inspection he looked 
up from under the hood and shook his 
head. “Nope,” he said. “You're running 
on J-2s now, and that’s about the coldest 
plugs you can get by with.” 

“I know, Mr. Wilson. The mechanics 
at our police garage put them in. And 
they checked the timing, carburetor, dis- 
tributor, and even installed a new head 
manifold gasket. Now they think I’m pull- 
ing some trick to make monkeys of them.” 


‘US mentally ticked off the possible 

trouble-causers. “I don’t get it,” he 
said, climbing back into the seat. “This 
car looks brand-new.” 

“It is brand-new, Mr. Wilson, and that’s 
just the trouble. In Centerville we have to 
buy our own cars—city policy. A certain 
politician I won't name thinks that all 
police cars should be bought from his 
brother-in-law. I’m stubborn, I guess, but 
I bought mine from another dealer.” 

“But isn’t your dealer responsible?” 

“Oh, sure, but I don’t dare go to him,” 
Newman explained. “We have to use the 
police garage; they’re strict about that.” 

Gus nodded sympathetically. “Guess 
they keep pretty close tabs on you dur- 
ing the probation period.” 

“That's right. Already tae chief thinks 
there’s something fishy that I haven't 
nabbed any speeders, and the other day 
the car went into its bronco-bucking act 
tight in the middle of a high-speed civil- 
defense exercise, with the mayor and all 
the big shots thcre. If I get any more 
black marks against me I'll be off the 
force even before I make regular.” 

“So you decided to risk an out-of-town. 
garage,” Gus said. . 

Ted nodded. “Jerry—that’s State 
Trooper Jerry Corcoran—knows about 
the fix I’m in and said you were the best 
auto mechanic in the state. So I came 
over on my first off-duty day, but I have 
to report back at four o'clock.” 

“Let’s get going then, Ted—back to 
the Model Garage; we're not licked yet. 
And take what Jerry said with a grain of 
salt,” he added. 

Ted Newman's face brightened as he 
started the car and pulled back onto the 
highway. “Okay. Want me to try another 
speed run while I’m still in my own 
territory?” 

‘Good idea,” Gus agreed. He watched 
the needle climb, edge past 80, his ears 
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attuned for any warning sign of engine 
trouble. It came with shock suddenness 
—a hard, metallic ringing, then a chas- 
sis-shaking buck even more violent than 
before. “Detonation,” he muttered. 

“What?” yelled Ted, slowing down. 

“Detonation,” Gus said. “It’s like the 
Knock or ping’ you get from low-octane 
gas, or excessive spark-plug advance, or 
the pre-ignition I thought you might have 
from too-hot spark plugs. Only this is 
different, and a lot worse.” 

“You're telling me,” Ted said in disgust. 

Back at the Model Garage Gus went 
through the motions of some routine 
checks while he mulled the problem over. 
Then he had Ted start the motor, mostly 
to stop him from pacing nervously up 
and down. 

“If they'd just keep me to escorting 
funerals I'd be okay,” Ted said gloomily. 
He glanced up at a wall clock, “Gosh, 
I'm almost due back on duty.” 

Gus got up. “I'm going to try a new 
distributor cap. Won't take a minute, 
and we'll be on our way.” 


AS THEY arrived at a highway junc- 
tion within Centerville city limits, 
Officer Newman checked his wrist watch, 
picked up the radiophone mike, and called 
his dispatcher at headquarters to check 
in for duty. A police-code reply came 
back over the loudspeaker. 

“I got a standby signal,” he told Gus 
excitedly. “Something’s up.” 

Gus was listening to the engine, hop- 
ing his distributor-cap change had done 
the trick, when the radio squawk box 
broke into a chatter of rapid-fire instruc- 
tions. Ted acknowledged the message and 
swung the squad car around sharply. 

“What's that about a holdup?” Gus 
asked as the car picked up speed. 

Ted was all business. “State Police 
call for assistance . . . setting up a road- 
block . . . my post is at an intersection 
15 miles out... bank stickup!”” 

“Gosh!” was all Gus could say. 

“Just pray this wagon keeps going. 
And if we run into any trouble, better 
duck down to the floor so you won’t get 
caught in a crossfire.” 

“Crossfire!” Gus repeated. “Why, Ted 
. . .” Just then the engine started to 
buck. “Stop her!” 

“Can’t_ now,” snapped the panicky 
young officer, tramping down on the gas 


Hydroplane racing proves that engines do their dest with Champion spark 
plugs. The last 13 Gold Cup winners have been powered by Champions. 


Q. Why do 9 out of 10 powerboat winners 
use Champion spark plugs? i 


A. These experts know spark plugs 
can win or lose a race. And Champions 
deliver the full-firing spark they need to win. 
For performance like this in your car, 
insist on Champions. 


World's favorite spark plug—engincered for ecery car built by Ford, General Motors, 
Chrysler, American Motors, Studebaker-Packard and esery major forcign maker 
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pedal. Then, realizing the futility of try- 
ing to push ‘the balky car any more, he 
eased the throttle and coasted to a halt, 
microphone in hand. “Got to call in for 
someone to cover the intersection for me.” 

“Wait! Give me just 30 seconds,” Gus 
urged as he scrambled out and lifted the 
hood. Newman, mike still in hand, was 
about to call in when Gus was back. 
“Let's get going,” he said. 


TTTHIS time the speedometer passed 80 
without a quiver, left 90 going away, 
and rested at well over 100 for the next 
five miles. Pulling up at the intersection, 
Ted radioed in his arrival. A jumble of 
Police code answered him. 

“Those crooks headed our way?” Gus 
asked excitedly. 

mney’ ve already been caught.” 


“it 
would have been nice if I could have 
brought them in—but you saved my neck. 
If I hadn't been able to report in here 
on time, it really would have hung me.” 
He turned, facing Gus. “Now, how did you 
manage to fix this thing in 30 seconds?” 

“Crossfire,” Gus said. “When you men- 
tioned crossfire it flashed a light.” 

Newman shook his head. “Guess I’m 
thick.” 

Gus held up his two index fingers side 
by side. “Suppose these two were ignition 
wires. High voltage in one wire can in- 
duce a current in the other.” He separated 
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the fingers a bit. “Now, move them far 
enough apart, or cross them at an angle, 
and the induced current won’t be hot 
enough to bother.” 

“But why all that noise under the 
hood?” 

“Your firing order is 1-5-4-8-6-3-7-2,” 
Gus explained. “Starting with the front 
right as 1, and going 1-2-3-4 on the right. 
5-6-7-8 are on the left bank, again start- 
ing at the front.” 

‘ed nodded. “The 
induced current was 
firing the wrong cyl- 
inders—crossfiring.” 

“It goes deeper 
than that. There are 
four throws on a V-8 
shaft. In most cases 
the firing order 
Jumps back and forth 
from bank to bank, 
but in the cases of 8 
and 6, and 2 and 1, 
the next cylinder to 
fire is on the same 
bank and only 90 de- 
grees behind the fir- 
ing cylinder. Now, 
remember I said the 
wires had to be fair- 
ly close together and 
running parallel. 
Well, it’s easy for that to happen with 
ignition wires on the same bank, The 
tricky part that sets the stage is having 
the combustible charge in the cylinder 
that lags 90 degrees. When the crossfire 
touches them off, the piston is so far 
from top center it wants to kick back the 
other way.” 

Ted snapped his fingers. “I’ve got it. 
‘Two cylinders are fighting the rest of the 
engine. You moved the wires apart?” 

“As easy as that,” Gus said. 

“Now, one more problem,” Ted said. 
“How am I going to explain this magic 
fix to, the guys at the police garage?” 

“Tell you what,” said Gus. “Put a few 
drops of water in the fuel-pump filter 
bowl. They’ll be sure to-spot it and think 
they’ve found your trouble.” 

Ted chuckled. “I’ve heard of oil on 
troubled waters, but that’s a new twist.” 

“Well, Ted, if you're going in for 
bucking’ city politicians, you'd better 
learn a few tricks of your own.” END 

Next month: Gus faces a lawsuit. 


Rattles can be silenced where metal 
vibrates against metal, as often with 
license plates, by flowing a bit of liquid 
rubber between the offending parts. The 
rubber can be molded into an invisible 
cushion that remains soft after it dries. 


Hints from the Model Garage 


To close the gap between sun visors, 
make a sleeve of heavy paper or imitation 
leather. For full shade across the car, put 
both visors down and connect them with 
the sleeve. When not in use, the sleeve 
can be stored on one visor, 


Take the hazard out of timing the igni- 
tion by removing the fan belt before tun- 
ing up. The engine will idle the same 
without it, and you can safely reach down 
with the timing light to pinpoint the de- 
gree marks on the vibration damper. 


Please turn the page for more new ideas 


Extra meters can be installed without 
cutting the dash. House them in a radio 
utility box on top—where the speaker 
grille is often found. If you want to re- 
move them, the grille can be cheaply re- 
placed, leaving no holes in the dash. 
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More Hints from 
the Model Garage 


A hydrometer can do double duty if you 
buy a second float calibrated for anti- 
freeze. Remove the tip of the tester to 
install the proper float for checking the 
battery or the antifreeze. Rinse the hy- 
drometer with clear water after each use. 


IN PROPPED 
AGAINST WORK AREA 


Concentrate extra heat into an area 
that’s difficult to solder by propping the 
tip of a large iron against the spot while 
you do the actual soldering with a second 
iron or a gun. Drain out the coolant 
when working on a radiator or heater. 


You can keep the dog from jumping 
over the car upholstery by confining him 
under a blanket stretched from the front 
seat to the back. Raise the back seat and 
tuck the blanket under it, then drape it 
over the front to make a tent. 
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Protecting the rear window of a con- 
vertible from scratches, caused by dust 
and grit when the top is lowered, is easy 
with a towel. Hang it from short strips 
of tape, and see that it rests flat on the 
plastic as it folds into the well. 


Hi-Fi 
Buyer’s 
Guide: 
Record 
Changers 


Changers are used in most hi-fi systems, 
but can they really deliver high fidelity? a | 


GLASER-STEERS 


By R. S. Lanier 


S THE record changer going to stay alive in the 

stereo age? Answer: Yes. Most manufacturers, in 

fact, have already modified their changers to take 
the stereo record. 

‘The ultra-pure hi-fiers will probably remain unmoved 
by this. They have always avoided changers, even with 
monophonic records, in favor of the expensive profes- 
sional turntable and separate pickup arm. 

But for many years most buyers of hi-fi systems have 
chosen the changer. Package hi-fi, now getting hun- 
dreds of millions of the public’s dollars every year, is 
100-percent changer. To be so lusty in the market, the 
changer has had to give value. 

Poputar Science has surveyed the latest crop of 
changers. The manufacturers’ answers to our questions 
give you a fact-filled X-ray of each one. Adding instru- 


weacor coutaro ‘MIRACORD 
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FINISHED CHANGER is top quality. Parts for the 

wooden base are included. The instruction man- 

tone arm, assembled on the chassi - ual is easy to follow and has an excellent, de- 
ing assembly requires little mechanical skill. led section on trouble-shooting. 


‘AUDIOGERSH Miracord vy uy | 2% 
XS-200 $67.50 10% | 12) 24 


COLLARO Tsc640 | $3850) 
Tsc-740 | $4250¢] 12 [13%] 5 — |2% | yes lyes| yes] no | yes | no |.yes 
Tsc-840__| $49.50 
biscus togareh | $37.20 | 10% | 12% | 5% [2% | yes |no |no | no | no | no my 
Monarch | ng, 11% |13% | 4% [2% | yes |yes}no | no | no | no | yes 
UAI2 
DUAL 
Dual 1006 | $6750 | 10% |13 | 6 [3 | yes |no | yes] no | yes | yes | yes 
GARRARD Rel2i7 | $4250 | 13 | 14 no | no | yes| no | yes 
RC-88 $5450 | 13% | 1514 yes | no | yes | yes yes 
RC9B $6750 | 13% | 15% yes | yes| yes | yes | yes 
GLASER-STEERS | GS-77 $5950 | 12 | 13% yes| no | yes| no | yes 
HEATH RPS seags | 12 | 13% yes| no] yes| no | yes 
va ey ort 2 | 13% yes| no| yes} no | yes 
WEBCOR Imperial 


TRisst, | $4410 | 13% [14% | 5% [4 | yes yes} no | no | yes | no 
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ment and listening tests, we discovered 


ry ‘al the changers checked did a satis- 
factory job of changing records automati- 
cally, 
© They all have four speeds, which 
means you pay for two speeds you'll prob- 
ably never use. 

© For $55 to $60 (without pickup), you 
can get a changer that in our opinion does 
a genuine hi-fi job in playing both stand- 
ard and stereo records. 

@ In the $40-to-$50 range are a num- 
ber that do an acceptable job of playing 
standard LPs. Most of them, however, fall 
short of high-quality stereo. 

@ In any price range, it pays to check 
the particular unit before you buy. Be- 
cause of manufacturing variations, even 
the best designs occasionally come up 
with a lemon; and you can sometimes 


find a better-than-average unit among 
the less expensive ones. 

The compactness of a changer, one of 
the things buyers like most, keeps design- 
ers from using an arm that is long enough, 
and with the right geometry, for ultimate 
quality. The pivot for vertical motion 
must be fairly high, to allow room for the 
records to pile up on the turntable. This 
makes the arm angle downward sharply 
when a single record is being played. 

But the downward-slanting arm is 
hard on fidelity. On a warped record 
(how many of yours are perfectly flat?) 
the stylus moves a little forward and 
back as it goes up and down, creating 
some wow. On stereo records, the car- 
tridge should be parallel to the record for 
lowest distortion. 

‘The longer the arm and the closer the 
vertical pivot is to the record surface, the 


Popular Record Changers 


ei 
85 : z 
5 é 3 
=: # 
aE| 2 353 
12 | 4i,80z. | 10 | 15 | 4pole |75% | 7%6)% | 3% |235| % | yes|yes | 4 | 4to9 
‘no | no 
8 | 11,1402] 9% | 12 | 4pote |7% | 7%] % |x [10 | 1% {fe res 3% |-Ato12 
yes | yes. 
te |6% 
7 | 2Wb,802 | 9 | na | ae Vay tna. |na.|27 [1% | yes|no | na. [ato 
2pole |7% 5 
10 | 41b, 10%| na.| 4pole |73 | 8%] 0 | 0 |10 | 1%] yes|yes | 2 |2to 
isl 3 1b ish apote |7% | 8% | me 1% |26 fe yes | 2 |0t020 
6 2b. le es 0 
46] 21b. 10_| 16. : RS] 
9 [1,120 9 [12 | spole [7% | THe [ [MH [ 24 | | ves [yes | 3 [25 t020 
9 | 1b, Boz | 9 | na | pole |7% | 7%|[na.[na.| 24 | % | no |yes | 2 | —25t020 
10 | 11,602. | 9 Ea ted 91% | %l22 | 1% | yes|no | 4 {pet 
na.|1ib,7% 02.) 9 | 18 | pole [7% | THe| x |x [18 | x | yes| yes 01060 
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PERFECT TRACKING requires the axis of the pick- 
up to be tangent to the record groove at every 
point. No pivoted arm can do this exactly, but 


ith a long arm. Tracking of 


the error is less 
shorter arms is improved by offsetting the pick- 


less trouble you'll have on this score. 
You can improve the performance of any 
changer by using enough record pads 
under a single record to make the tone 
arm level in the playing position. 

Tracking error is another problem. 
This is the failure of the tone arm to 
hold the pickup so that its axis is tan- 
gent to the record groove at all points 
on the record. Putting a bend in the arm 
and mounting it so that the stylus over- 
hangs the turntable center reduces this 
error, The exact amount of bend and 
overhang needed for optimum results can 
be calculated from the geometry of the 
arm and record. None of the units we 
checked had enough bend for the theo- 
retical optimum for 12” LPs. But several 
were close enough so that you would 
never be aware of the distortion. 

In theory, the optimum 71-inch arm 
would have an offset angle of around 29 
degrees if you were going to play only 
12” LPs. The longer the arm, the less 
offset needed. The best compromise for 
playing all sizes is closer to 26 degrees. 

‘The traditional and evidently unbreak- 
able price slot of the changer prevents 


208 roruiar science 


LATERAL PIVOT TO STYLUS 
(GFreCTIVe LATERAL 
"ARM LENGTH) 


up and arranging for the stylus to overhang the 
turntable center. Compact design of. changers 
does not allow room for optimum solutions. High 
vertical pivot needed to clear a stack of records 
on the turntable also makes problems. 


all-out, nothing-barred attack on the 
main enemies to your listening pleasure: 
rumble (low-pitched noise from table vi- 
bration) and wow and flutter (distortion 
of the music by changes in table speed) . 
It costs plenty to get all three to the 
vanishing point. The stereo pickup with 
its high sensitivity to rumble puts still 
more squeeze on the changer designer. 

So it’s pleasant to report that we found 
several units with rumble well below an 
acceptable level. With these, even stereo 
will not be affected. 

We checked with stereo pickups in- 
stalled, with the volume set just a shade 
above normal listening level, and with 
bass normal. (Volume beyond this point, 
or excessive bass boost, will make the 
rumble obtrusive with any turntable.) 

Our speaker system was flat to about 
55-60 cycles per second with substantial 
output down to 30 c.p.s—as good as, or 
better than 90 percent of all hi-fi speak- 
ers. For your own rumble test, use the 
same type pickup, amplifier and speaker 
that you will use at home. 

Wow, the over-the-waves effect you 
hear when turntable speed wavers up and 


INSIDE STORY of the mighty 
Sea-Horse V-50! 


Inherently ADVANCED ENGINEERING AND New electric 
balanced DYNAUTICAL DESIGN SHOW WHY 
JOHNSON LEADS IN BIG MOTORS 


starting motor 


This is a more power- 
ful unit, yet it actually 
uses less battery cur- 
rent than previous 
motors. 


High output 


Synchro-setting 
carburetor 


‘Twin barrels ore sim- 


tlel anibtrieion beor= 
ings. 


Automatic Thermostat- 
fuel-saver controlled 
cooling 


eet etevery 
five! 


New 
propeller 
design 


For greater speed plus 


ONLY A V-50 SEA-HORSE 
GIVES YOU SO MUCH— 

‘ALL THESE FEATURES 
COMBINED IN DYNAUTICAL 
DESIGN. SEE IT NOW 

‘AT YOUR DEALER LISTED 
UNDER “OUTBOARD MOTORS” 
IN THE YELLOW PAGES. 


num alloy. —=—f 
Johnson 


First in dependability 
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down during each revolution, is the most 
annoying of all turntable defects. There 
is no way to mask it. Unlike rumble, for 
example, it is just as objectionable with 
the tiny speaker in a cheap record player 
as it is with the finest hi-fi system. 

The best listening test for wow is very 
slow piano music. You won’t need to be 
told what to listen for; if the defect is 
present, it will be painfully evident. This 
is the one shortcoming that should rule 
out a changer for even the most eco- 
nomical playing equipment. 

Among the less expensive changers, the 
Webcor was outstanding for very low 
wow and flutter. 

Flutter, which is very fast wow, is 
hard to disentangle from other forms of 
distortion by ear. If the music is notice- 
ably less clear on changer A than changer 
B, with the same recording, pickup, am- 
plifier and speaker, the first can be sus- 
pected of a higher flutter level. 

Among the units that do a good job 
with monophonic records and won't dis- 
appoint you on your stereo records, the 
Audiogersh Miracord XS-200 has easy 
pushbutton operation. The Garrard RC88 
continues to uphold a fine reputation for 
excellent tracking and low rumble. 

A new American changer, the Glaser- 
Steers GS-77, has original and excellent 
mechanical design. Among other innova- 
tions, the record does not turn during the 
change cycle. And we have our fiest 
record-changer kit for home assembly: 
The Heath RP-3 makes up into an ex- 
cellent changer with fairly short effort by 
the buyer. 

How do these top changers compare 
with the hi-fi fan’s professional turn- 
table? Instrument tests brought out clear 
differences, of course—the pro table we 
used costs more than twice as much as 
any changer. 

But it’s the listening comparison that 
counts. Using identical stereo pickups and 
records, with volume turned up so rum- 
ble was clearly audible, we found the 
best changers just noticeably more rumbly 
than the pro turntable. But with volume 
normal, rumble was not troublesome. 

Wow and flutter were just a shade 
higher on the changers, but it took care- 
ful, repeated back-and-forth comparisons 
to bring out the differences. 

If you have a super speaker system 
strong all the way down to 30 cycles per 
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second, you would probably find rumble 
annoying with any changer—and with 
many pro turntables, too, for that matter. 

But 90 percent of hi-fi systems have 
speakers of far less splendor. Only the 
large systems in the several-hundred-dol- 
lar class make it honestly to anywhere 
near 30 c.p.s. Owners of such speakers 
usually buy a pro turntable, at far more 
than the cost of a changer. 

The rest of us, with much smaller hi-fi 
budgets and less tremendous speakers, 
will be satisfied with top-quality changers. 
Our satisfaction will be more secure if we 
examine a changer for the following ad- 
ditional qualities: 

Stylus-force adjustment. Make sure 
you can adjust the stylus force to the 
right value with the cartridge you are 
going to use. 

Tripping mechanism. What happens 
when the stylus comes.{o the run-off 
groove at the end of a record? If the 
tripping mechanism is too stiff, the stylus 
will jump out of the groove each time the 
arm comes up against the tripper. Change 
cycles should be tripped without having 
to increase stylus force over that needed 
for normal playing. 

Orientation of cartridge and pivot. 
The cartridge must not “roll” from side 
to side as the arm rises on a stack of 
records. As little as three degrees away 
from horizontal, in the sice direction, re- 
duces the “separation” on stereo records. 

Mounting. The springs on which the 
changer is mounted should let it bounce 
at a slow rate, almost slow enough to 
count. This makes the table insensitive 
to outside vibration in the audio range. 

Garrard supplies an especially con- 
venient and effective spring-suspension. 
Mounting screws level the changer with- 
out affecting the vibration isolation. 

Now you know how to pick a changer. 
Why you buy a changer (rather than a 
turntable) is something else. Automation 
is the answer. 

Want to stay in your chair through 
eight or 10 records, for an evening of un- 
interrupted background music? A changer 
lets you. Want automatic placement of 
the pickup on the record at the begin- 
ning, and removal at the end? A changer 
does these finicky jobs for you. 

And the top changers will deliver hi-fi 
quality to all speakers except those that 
have a wallop in the lowest bass. END 


Short Cuts 
and Tips 


FROM PS READERS 


Safety Platform Hooks 
on Rungs of Ladder 

Sranpinc for hours on a ladder 
when you repair a gutter, point up 
brickwork, paint or calk windows 
can be hard on your feet. 

This handy platform will take the 
strain off your arches, reduce the 
chance of an accident and leave both 
hands free. 

Heat and shape hooks on the ends 
of two lengths of strap iron, and 
drill them and a 9”-by-13” piece of 
heavy plywood for six bolts. You 
will also need two lengths of chain 
with hooks to fit over the next high- 
er rung. Assemble with the two bolts 
on the outside of the platform run 
through a link in each chain to hold 
it level_—Andrew Vena, Philadelphia. 
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Short Cuts 


Multiple D: ing 
of Wood Screws 

Wuen an automatic push 
drill isn’t readily available 
and I have a large number 
of screws to put in, I use a 
socket wrench. 

Selecting a size for a snug 
fit, I insert an ordinary 
screwdriver with a ribbed 
plastic or wood handle and 
set the socket wrench for 
ratchet drive.—R. S. Pugh, 
Reynoldsburg, Ohio. 


PPA scREEN-DOOR hook 
and screw eye lock my lad- 
der so it won't open when I 
am carrying it to a job. 
They are attached to the 
legs just below the folding 
brace.—Jerome A. Cunning- 
ham, Philadelphia. 


- 


Protection for TV Tubes 

Tue instant you switch your TV set 
on, a terrific surge of current flashes 
through the filaments of all the tubes, 
shortening their life. This is because the 
resistance of a cold filament is a great 
deal lower than that of a hot one. 

I plug an automatic resistance into the 
circuit of my set. The one I am using 
provides a maximum of 100 ohms for 
about 11 seconds and then is reduced to 
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0.2 ohm. The unit is called a Surgistor 
and sells for about $1.50. 

Instead of mounting this uninsulated 
part inside the TV cabinet, I placed it 
on two porcelain insulators inside a 3”- 
by-4”-by-5” metal cabinet and wired it in 
series with a two-amp fuse to care for my 
set’s 175-watt power demand. Through 
rubber grommets in the ends, I inserted 
extension cords, one with a plug and the 
other a standard socket receptacle.— 
George P. Pearce, Albuquerque, N.M. 


MEN OF MECHANICAL ABILITY: 


YOU 


As a man of mechanical ability, you face a future of 
unlimited opportunity. This is the Age of Space, and 
the valuable man is the man who combines mechanical 
ability with sound training. Where can you best get 
this training? In the U. S. Air Force—where the Age 
of Space is reality. Here, Airmen work, day to day, in 
actual Space Age specialties: rocketry, supersonic air- 
craft, advanced electronics—and soon: manned flight 
in outer space. In short, the Air Force offers you the 
broadest, most complete range of Space Age specialty 
training available today. For details, see your local Air 
Force Recruiter, or mail the coupon. 


PASTE COUPON ON POSTAL CARD AND MAIL TO: 
Airman Information, Dent. PS-10s21 

18, Washington 4, D. C. 
Please send me information on my opportunities in the U.S. Air Force. 
Tam between the ages of 17-34 and reside in U.S.A. or possessions. 


THE FUTURE = 
TO THE Al ca nett 
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Short Cuts 


and Tips 


Safety Latch for Basement Door 
A cHAIN latch set out of reach of tots 
may prove a needed safety measure in 
your home. Install both pieces vertically, 
instead of horizontally, and you need 
not fear being locked out: It can be 
opened from either side of the door.— 
Lucien Huot, Ste. Genevieve, Quebec. 


>>>A Recorp album is a convenient 
holder for a selection of sandpaper. If 
you use one that’s made up of four en- 
velopes, each will hold several sheets of 
the four popular grades of paper. The 
holes in the center will show at a glance 
the texture of the sheets inside-—Martin 
R. Bradstreet, Battle Creek, Mich. 


| 


Catcher for Falling Plaster 

‘A papeER bag taped to the ceiling will 
keep falling plaster off rugs and furniture 
when you cut through from the attic to 
install a light fixture. 

Drill a tiny hole first and center the bag 
over it, holding it to the ceiling with 
masking tape. Then drill a series of 
closely spaced 1” holes to outline the 
ceiling outlet box. Join the holes with a 
keyhole saw to complete the opening. 

Plaster dust and the cut-out chunk of 
plaster will drop neatly into the bag, 
which can then be taken down and dis- 
posed of.—Ernest Reinmuller, Troy, Ohio. 
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Step Blocks for Holding Clamp 
You will find these two adjustable step 
blocks useful for blocking up the heel of 
a hold-down clamp on a machine-tool 
table. The blocks are made of two mating 
halves, each a 45-degree triangle band- 
sawed from 1” steel plate. Weld a short 
length of steel gear rack to the long side 
of each. Then by meshing the racks to- 
gether at any desired point, the height 
may be adjusted to suit the job. 
Standard gear-rack material is a stock 
item with many gear manufacturers, or a 
suitable piece may be picked up in a junk 
yard.—H. J. Gerber, Stillwater, Okla. 


What kind of a car do you want, exactly? Cheerolet has a choice of nine engines, five transmissions, 
two suspension systems, regular or Positraction rear azles, special cams, two air-conditioning 
systems, even Fuel Injection—the list of extra-cost options is tremendous. But what it means is that 
you can virtually design your own car, tailored precisely to your needs. Here's just one example: 


“T ‘built’ my Chevy for top economy... 
and extra easy running at 300 miles a day.” 


“As a traveling salesman with a big Midwest 
territory I rack off about 300 miles a day— 
and, boy, how I love gas economy. But I like 
all the comfort I can get, too. 

“T used to wish I could design my own car, 
until this year. That’s when my on-the-ball 
dealer friend showed me how I could ‘build’ 
just the right car out of Chevy's terrific list 
of options. Look what I got: 

“I picked a Biscayne two-door, ‘cause I 
pay for my own auto and that’s right at the 
base of the price list. A Hi-Thrift 6 engine 
—that's the world’s best workhorse. And 
Overdrive; with that high ratio 
you can just whisper down the 
road at good fast cruising speeds. 
No strain, hour after hour . . . 


ena 


and that gas needle erer seems to go down! 
“Then I pampered myself a little bit. 
Foam rubber padding in the seats (I'm a big 
guy and I spend hours at the wheel); Chevy's 
new throttle-holder where you just set your 
cruising speed for those long straights and 
the car holds it while you rest your right 
foot; the big ‘fresh-air’ heater. Man, you 
should drive my car. It fits me like a glove!” 
There’s something to figure on, friends. 
Whatever kind of car you want—sports car, 
salesman’s car, town car—you can “design” 
it for yourself. But check your Chevrolet 
dealer and see how you can suit 

Chevrolet 


Detroit 2, Michigan. 
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Short Cuts 


Paintbrush Bevel 
Easy to Restore 


You can give an old 
paintbrush a new bevel, or 
shape the end of an inex- 
pensive brush, with water- 
soluble glue and sandpaper. 

Dip the brush in the glue 
and let the bristles harden. 
Then shape the resulting 
block on sandpaper and 
wash out the glue—Frank 
Jacobson, Newark, N.J. 


Simple Guard Makes 
Mousetrap Safe 


A MouseTRAP can_be 
made safe for your chil- 
dren, pets and livestock by 
setting it in a short length 
of drainpipe _hacksawed 
from a discarded section. 
You can crimp one end to 
close off one opening —Bil 
Toman, Palatine, Ill. 
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Quick Center Finder 
for Round Stock 


You can find the center 
of round stock up to 4” in 
diameter with this simple 
device. Use it for marking 
material to be mounted for 
turning in the lathe, legs to 
be drilled for casters, and 
similar work. 

Make the centering tool 
from hardwood, forming a 
right angle with a mitered 
or other precise joint. The 
front or marking edge of 
the blade must be exactly 
45 degrees from the two 
arms of the right angle. 

To use it, draw two lines 
along the blade on the 
round stock; they cross at 
the center.—Harold Jackson, 
Kankakee, Ill. 


9 Tilting Arbor Circular Sow 


14/11 Lothe 
eeoeceee eee 


Deluxe 4” Jointer 
eecerereeeee 


CER 


“Super 900" Rediol Sow 
eoceeceeee 


Heavy Duty Shoper 117 Drill Press 16” Scroll Saw 


DELTA HOMECRAFT TOOLS 


put more of your skill to work 


You’re well equipped for any job—from a bird Get this handy Homecraft Catalog FREE 
house to a boat—when you own the finest power ‘Shows every tool complete; describes the 
tools money can buy! That’s why more home hundreds of money-saving accessories, gives 


you valuable workshop hints. Also shows 
Saw-Jointer combination, Dust Collector, 6” 
Bench Grinder. Write: Rockwell Manu- 
facturing Co., Delta Power Tool Division, 
504A N. Lexington Ave., Pittsburgh 8, Po. 


craftsmen insist on the quality, capacity, and 
performance only Delta tools can give. be- 
cause Delta makes the world’s most complete line, 
you can choose tools exactly right for your jobs. 

No need to dream and wait, either—just add the 
tools you need NOW and pay on terms to fit your 
budget. See your Delta Dealer (he’s listed under 
“TOOLS” in the Yellow Pages) or at leading De- 
partment, Hardware, and Building Supply stores. 
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Short Cuts 


Dolly for Moving Big Panels 


Usinc a hardwood block fitted with a 
caster and two strips of sheet steel, you 
can move large panels of wallboard, wood 
and other materials without help. 

Bend the steel pieces so they form a 
clip when screwed to the sides of the 
block. In use, slip the clip over the lower 
edge of the panel near the center—and 
push.—M. R. Beasley, Jackson, Mich. 


>>>Finer washers used in faucets also 
make good spacers, insulators and the 
like on many electric and electronic jobs. 
—Carleton A. Phillips, Corning, N. Y. 


Rubber Balls 
Anchor Plastic 


Try using rubber balls 
when you attach tie lines 
to plastic tarpaulins or 
other material that lacks 
strength to hold a grom- 
met. Wrap a corner or a 
section of the edge around 
the ball and tie the line to 
Use a soft ball for the job 
it’s less likely to tear the 
material.—R. Mathiot, Lake 
Grove, Ore. 


TE Kel TOE T+ 
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Easy Way to Dress 
a Grinding Wheel 

WHEN a grinding wheel 
becomes glazed, filled with 
soft metal, or worn slightly 
out of true, use it to sharp- 
en a tungsten-carbide ma- 
sonry bit. 

If you hold the bit firm- 
ly on the tool rest, the 
hard tip will take off enough 
of the surface for the wheel 
to be dressed by the time 
it is sharpened. Be sure 
to wear glasses to protect 
your eyes.—John Burroughs, 
Tacoma, Wash. 
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BUY GRAVELY ror 


MORE PERFORMANCE 
MORE POWER 
MORE FOR YOUR MONEY 


Why plow with equipment you have to push, 
pull and help? Gravely and its Rotary Plow 
attachment tills a perfect seedbed in one 
operation—all you do is guide it! 


Gravely does the tough jobs other 
tractors can’t... because Gravely 
has reserve power—now 6.6 
Horsepower! Improvements in 
design and quality make the new 
Gravely an even better buy than 
ever! 

INVEST inthe 
—r 


Cawns ost) | 

% Choose the tools that fit your jobs from 
30 year-round attachments. All powered by 

one Gravely tractor! 

| Do the job better because power 


attachments are driven direct from the 
engine by splined steel shafts and gears. No 
belts or chains to slip, wear or break. More 
power at the working tool! 

A FREE demonstration by your local 
sales and service representative will show 
you, beyond doubt, that the Gravely and 
its attachments will do your jobs better, 
| faster, easier. Compare. You will see that 
| you get more power, more performance, 
seg 088 for your money! 


et, "Power vs Drudgery”, 


and garden problems. . - 
for it today! 


REE 24-pacr Boxter! | GRAVELY TRACTORS, INC. 


Big, 24-page illustrated book: 
how the Gravely solves your lawn 
‘Write 


© ALL.GEAR SINCE 
DRIVE 1922 

© POWER © OPTIONAL 
REVERSE STARTER 


Power attachments securely mounted by only 
four bolts, Bal Handling 
controls. Cutaway, 


‘Make the wise choise —choose Gravely! 
EASY PAY PLAN 


P.0.BOX 602-A DUNBAR, W. VA. 


Please send “Power vs Drudgery’™ Bot 
Seoler's name tor 


ond 
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Short Cuts 
and Tips 


How to Saw Corners 

Even such a simple woodworking op- 
eration as sawing off the corner of a board 
with a handsaw has a right and wrong 
way. The wrong way risks splitting the 
corner at the point marked “X”; the right 
way doesn’t.—€. C. Cooley, Detroit. 
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No Funnel Handy? 
Try a Flowerpot 

A FLOWERPOT makes a 
good emergency funnel for 
pouring liquids into an 
open-top container. All you 
need to do is set the pot 
over the container opening 
and pour.—Harold R. Ter- 
peny, Marion, Mass. 


>>>Severat finishing nails 
driven into a foot-long strip 
of wood mounted near your 
workbench will hold a va- 
riety of sizes of small nuts 
and be handy for any job. 
Mark by each nail the size 
you intend to store on it— 
William B. Goodrich Jr, 
Somerville, Mass. 


Putty Knife Helps Pull Nails 

Wuen I have to pull a nail with a claw 
hammer and don’t want the finish marred, 
I slip the blade of a putty knife under 
the head. As I rock the hammer back, the 
blade shields the surface from dents.— 
Joseph A. Carroll, Pittsburgh. 


Checking Micrometer Setting 

I use a steel bearing ball for checking 
the accuracy of my micrometer setting. 
It is more satisfactory than running the 
spindle down on the anvil since it checks 
the screw at a midway point where the 
instrument is most often used. 

Lapped high-carbon chrome steel balls 
are available in tolerance ranges of mil- 
lionths of an inch. They have a surface 
finish equal to that of precision gauge 
blocks.—Henry Gaines, Tulsa, Okla. 


COAST TO COAST ONLY 1; CENTS 
PER MILE FOR GAS! 


Pontiac’s new Tempest 420E V-8 sets the year’s most important 
economy mark—Here’s the story and what it means to you! 


PONTIAC COAST-TO-COAST ECONOMY RUN 


San Dives, Ca s Govrcia 
DISTANCE + 24427 MILES 
DRIVING TIME 60.72 HOURS 

FUEL CONSUMED 112.5 GALLONS 
FURL COST $35.79 


MILES PER GALLON 
AVERAGE SPEED 
COST PER MILE 


40,2 MILES PER HOUR 
1.465 CENTS 


j We asked one of America’s most 
respected car testers—"Uncle Tom" 
McCahill—to put a standard Pontiac 
Catalina Sedan with our new econ- 

omy V-8 to the test. 

And with only one specification—that the 
run would be exactly like you would drive coast 
to coast yourself—in mountains, in city traffic, 
across deserts, buying gas wherever the tank 
ran low. 

And here’s the phenomenal story in every com- 
plete detail—all officially certified by NASCAR, 
America’s top automobile competition authority. 


PONTIAC! 


America’s Number © Road Car 


3 Totally New Series * Catalina * Star Chief © Bonneville 
PONTIAC MOTOR DIVISION + GENERAL MOTORS CORPORATION 


TUT Average for entire trip 


What does it mean to you? 
Simply-and very importantly-this: For the 
first time, you can get deep-chested V-8 pep 
with better mileage than from many smaller 
so-called "economy cars”... and get it on 
regular fuel! 

If you owned a Pontiac with this new Tem- 
pest 420E V-8 you'd be saving up to 5 cents a 
gallon on regular fuel. This remarkable new 
economy V-8 is optional at no extra cost on 
any Pontiac! 

See your Pontiac dealer soon—and discover 
the newest in V-8 performance and economy! 


THE ONLY CAR WITH ™ 
WIDE-TRACK WHEELS 
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Short Cuts 


Old Valves Make 
Hooks on Wail 


Oxp automobile valves, 
driven into small holes 
drilled at an angle in our 
garage-wall studs, serve as 
large hooks on which to 
store tire chains, tow ropes 
and other miscellaneous 
gear. The large heads of the 
valves make them ideal as 
hangers.—John A. Comstock, 
Wellsboro, Pa. 


Mitering Rubber and 
Plastic Baseboard 

Curtine close-fitting 
mitered joints in rubber or 
vinyi baseboard molding 
with a knife takes consider- 
able patience. 

It is easier to use your 
table saw. But be sure to 
push the molding into the 
blade slowly in order to 
avoid stretching it out of 
square, and use a sharp 
blade that will make a 
clean cut.—James Browning, 
Seattle, Wash. 
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How You Can Soften 
Dry Masking Tape 


WHEN an unused roll of 
photographic masking tape 
becomes dried out, it is 
difficult to unroll without 
tearing. You can remove a 
strip in one piece by hold- 
ing the outside of the roll 
against a warm iron to 
soften the adhesive. 

When you put it away, 
store in a metal box with 
moistened blotting paper to 
avoid having to repeat the 
process next time.—Ken 
Murray, Colon, Mich, 


GIVE YOUR CAR 


RVE 


ENGINE PROTECTION 


From the very first treatment 
you'll “feel the difference” 
in just 15 minus 

At service stations, cor deol- 


MARVEL DIVISION — EMEROL MANUFACTURING COMPANY, INC. 
331 North Main Street Port Chester, New York 


PRINS i SPIO 


Confirm this with any 
experienced dealer! 


| The Garrard changer reproduces 
music precisely as recorded, with- 
out introducing any distort 

| tors such as rumble or wow. A 
Garrard changer is actuall 
Superb turntable combined with a 
scientifically engineered all-alumi- 
‘num tone arm. This tracks at the 
correct stylus pressure without un- 
desirable resonances. 

‘When considering the claims of 
changers “:pecifically designed for 
stereo” or turntables “to play 
stereo properly”, it is well to re- 
‘member that for years Garrard 
changers have had all the qualities 
necessary for this type of sensitive 
reproduction. 


There's a Garrard for every high 
fidelity system) al fully wired 
Jor stereo. and i records. 
Six models! $32°30 to 589.00 


Mail this coupon for free Garrard 


For stereo and monaural, 
people who know high fidelity 
recommend this, the world’s 
finest record changer 


I Gorrard Saies Corp. Dept. GAT 
Port Washington, New York 


Please send Gorrard Comparator Guide. 


ig Nome 
Im Address 
i City 

SSenn . . 
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Short Cuts 


and Tips 


Photo-Spotting 
on Small Work 


This one-hair spotting 
brush is easy to use on 
small dots and hair lines. 
Its single hair requires no 
“pointing” and you are less 
likely to overlap the area 
being spotted. 

Pluck a stiff bristle from 
a clothes brush or the like 
and cement or tape it to a 
toothpick. To make using 
the photo-spotting _ fluid 
easier, slit 4” of the end of 
the bristle with a razor 
blade.—R. E. MacAndrews, 
Portland, Me. 


How to Make Good 
Rubber Toy Wheels 

Smatt wheels for toys 
and repair jobs are a prob- 
lem. When the kindergarten 
sent eight damaged trucks 
to our school shop, I used 
the rubber wringer from an 
old washer. 

I cut the wringer in two, 
chucked the shank in a 
lathe, faced the end and 
centerdrilled for axles. With 
a cutoff tool, I turned the 
rubber to width and round- 
ed and shaped with emery 
cloth. Then I cut the wheels 
apart—George S. Gardiner, 
Punxsutawney, Pa. 
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Clinching Nails in Thin Wood 
‘Tue best way to nail two thin pieces of 
wood together is with clinched box nails. 
After driving the nails, bend them over a 
triangular file to clinch neatly. This also 
helps draw the pieces tightly together.— 
Nils E. Mockler, Putnam Valley, N. Y. 


Table model 
becomes console with 
Western Pine Region Woods 


Photo courtesy Furniture Insti Ine. 
North Mam, Forde 


With economical Western Pine Region woods you 
can turn any ordinary TV set into an attractive con- 
sole model. This handy corner cabinet will be a 
welcome addition to your den, family or living room. 

You'll find straight-grained, soft-textured West- 
ern Pine Region woods easy to work with hand or 
power tools. They're always thoroughly dried and 
seasoned, take any paint or stain with ease, or can 
be waxed and rubbed to a natural glow. 


For your next remodeling or furniture job, co 
temporary or traditional, choose moderately priced 
Western Pine Region woods. You'll find them in 
knotty or clear grades. Talk it over with your lum- 
ber dealer; he'll be glad to give you an estimate, 


FREE! 
tional and contemporary 
decorating and remodi 

woods. 24 pages of 
olor, to help you select 
for any room in your home, Write to WESTERN PINE 
‘ASSOCIATION, Dept. 318-L, Yeon Bldg. Portland 4, Ore, 


“101 Home 1ocas” 


| Western Pine Association 
| member mills manufacture these woods to high 
1 stondards of seasoning, grading and measurement 
| Idabo White Pine » Ponderosa Pine » Sugar Pine 
| White Fir + Incense Cedar » Douglas Fir » Larch 
| Red Cedar » Lodgepole Pine » Engelmann Spruce 


Today's Western Pine Tree Farming Guarantoos Lumber Tomorrow 


"ez" WOOD 


d-e-f-t 


FINISHING 
deft 


rubbed-effect 


Deft alone d 
entire job from raw 
vood to bar top fine 
ish. Will not darken, 
Dries in 30 minutes. 
Professional results every time. 


Wherever paints are sold, or write for folder 
__DESMOND'S 1826 W. 54th St, Los Angeles 62, Calif. Dept. PS. 


Get This Brilliant, New 


ElechoVoics” 


Monaural-and-Stereo 
Explanation-Demonstration 
12-inch LP Record Just $1.50 


¥ 


Send check or 
money order to: 
Electro-Voice, Inc. 
Dept. Sc.2 

Buchanan, Mich. 


SAVE 1/2 OR MORE 


Build this six transistor 
ves Portable radio 


Noother p 


quality, all-transistor 


IT’S EASY, FUN, 

EDUCATIONAL 

No special tools or skills required, 

Clearly illustrated step-by-step instructions guarantee 

your success—and you learn about electronics the 

Sesh eey-S¥ CONE 

SEND FOR FREE CATALOG 
Describing nearly 100 other "do- 


it-yourselt’” HEATHKITS for hobby. 
hi-fi, ham radio or professional. 
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Short Cuts 


and Tips 


Putting Up Ceiling 
Tile Without Nails 


TueERE is no need to 
nail up furring strips for 
acoustical tile and take a 
chance on loosening sec- 
tions of plaster. You'll find 
it easier—and safer—to use 
one of the new powerful 
mastic adhesives. 

Put a walnut-size lump 
about 2” from each corner 
and press in place. One 
gallon should do 60 to 80 
square feet of ceiling—V. 
Lee Oertle, Azusa, Cal. 


Wiring Between Walls 


Two strong bar magnets are much more 
efficient for fishing wires between walls 
than the usual wire hooks. 

Attach a string to the BX or other 
sheathed cable and tie the other end to 
one of the magnets. Drop it from the 
floor above and fish for it through the 
outlet hole with the other magnet taped 
to a piece of stiff wire. 

When the two magnets make contact, 
you can pull the cord easily through the 
hole—Donald Crepeau, Jackson, Mich. 
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‘Te blade of an old shovel imbedded 
upright in the ground makes a good shoe 
scraper for removing mud and snow. 
—Jerome A, Cushman, Philadelphia. 


>>> Ir wasHING or painting cellar win- 
dows is a chore, replace the hinges with 
storm-sash hangers. They're as good as 
hinges when you hook the windows open, 
and in addition they let you take the win- 
dows off for special jobs.—Charles Me- 
Murtrie, Dansville, N.Y. 


ae For a tight grip 
in tight places... 


NEED A TRAILER ? 


The ai Widget” 


me laa 4 | e 
a CHAN LOCK 
FIRE UP” 
YOUR ENGINE AT AL SPEEDS WH | 


Ls Lill This “mighty midget” is a natural 


POWER TIP for a tight grip on small work in 
| hard-to-get-at places. Only 4-1/2" 
LOOK FOR THE PROTRUDING TIP! long... drop forged from high 
grade steel. Four exclusive 
Channellock precision grooved 
jaw adjustments . . . capacity to 
1/2". Skilled mechanics say it's 
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A New Pill That Helps 
You Quit Smoking 


Science at Last Tells You What to Do if You Want to Stop Smoking 


By George Clark 


(PRE INABILITY to give 
up smoking is one of the 
more curious idiosyncrasies 
of 20th century man. Ever 
since Sir Francis Drake in 
1586 brought tobacco back 
to England from Virginia 
and the habit of smoking ; 
was reimported to America by the Pilgrim 
fathers, the ‘noxious weed,” as an eminent 
Victorian referred to it, has had half the 
world in its grip. 

‘There are signs that this pp is at last 
being loosened. It is being loosened by a 
harmless little white pill. The story of how 
this little white pill was discovered is a curi- 
‘ous one, 

In 1947, doctors composing a research team 
at Chicago’s Loyola University, set out to 
study gingivitis, a rather unpleasant inflam- 
mation of the gums that bedevils mankind. 
It had long been theorized that smoking con- 
tributed to this inflammation. But would 
stopping smoking help? In true scientific 
fashion our researchers decided that half of 
their patients should stop smoking to see if 
they showed any improvement over the 
other half. 

But what could they give a patient that 
would help him to stop smoking quickly and 
easily? Up to that time medical experience 
showed that there was no easy, pleasant way 
to stop smoking. Years before, some experi- 
mental work had been reported with a drug 
called Lobeline Sulphate. This curbed the 
desire to smoke; but in doses large enough 
to be effective, it produced various un- 
pleasant side effects. Here at least was a 
starting point. 

m the tail was wagging the dog and the 
project of finding a way to help people con- 
quer the tobacco habit had become the all- 
important problem. After months of research 
and experimentation, our scientists hit upon 
the solution. The addition of two common 
antacid ingredients to Lobeline Sulphate ac- 
complished two things. First, any unpleasant 
side effects were eliminated; secondly, the 
amount of Lobeline Sulphate necessary to 
do an effective job was greatly reduced. The 
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result was a harmless little white pill which, 
when given to test patients, enabled them to 
stop smoking in 5 days! 

hat made it work? Lobeline Sulphate is 
extracted from the Lobelia plant which is 
sometimes called “Indian Tobacco.” It is a 
first cousin to nicotine, mimicking its action 
but without its harmful effects. It, works by 
removing the craving for nicotine in the sys- 
tem and not by making smoking unpleasant 
or intolerable. 

‘The footnote to this story is an interesting 
one. It turned out that smoking did irritate 
the gum tissues. Those gingivitis patients 
who, with the help of the little pill, stopped 
smoking, showed a marked improvement 
over the smoking half. 

And of course there was a sequel. The uni- 
versity realized that in this little pill they 
had something that thousands longed for. 
Here was something that would rea ly hel 
anybody who wanted to free him or herself 
from the smoking habit. More research was 
carried on, more tests were made on hundreds 
and hundreds of patients. It was proved that 
83%, more than 4 out of 5, of all people who 
wanted to stop smoking, could do so easily 
and pleasantly in five to seven days with the 
help of the little pills. Significantly, it was 
found that those who didn’t stop completely 
had cut down their smoking drastically. 

‘This new discovery was soon reported in 
medical journals; demand for it came over- 
night from every corner of the globe. The 
Campana Company of Batavia, Illinois, was 
chosen to market these amazing pills. Today 
you can buy them at any drug store in the 

inited States, under the name of Bantron, 
for only $1.25 a box. They are also available 
in Canada. Bantron has been proven so safe, 
it can actually be bought without a doctor’s 
prescription. 

Of course, Bantron can’t do all the work 
for you alone. It will not tie your hands be- 
hind your back. But if you really want to 
stop or cut down smoking, it can be a power- 
ful helper. 

As Capt. Roger Don Rae, a senior pilot for 
TWA, said: “I used to smoke all the time. I 
just couldn't stop: Then one day I heard 
about Bantron. With the help of Bantron, I 
stopped smoking in a few days. Today I am 
free of the habit.” 
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A Safety Expert Looks at the ’59 Cars 
[Continued from page 92) 

Accessories in the outfield. It shouldn't 
require many thousands of research dol- 
lars to discover the fallacy of locating 
controls or ash tray or glove compartment 
where the driver can barely reach them 
—or of designing such arty dials that a 
reading takes excessive concentration. The 
booby prize in this department goes to 
Mercury, with a clock now at the extreme 
right-hand corner of the dash. The safest 
way to tell the time on it is to stop the 
car, get out and look in the right-hand 
window! Both GM and Chrysler have 
incorporated their clocks in the instru- 
ment cluster, which is more sensible. 

Credits. Summing up some other as- 
pects of the '59 cars, we can certainly 
give a round of applause to: 

© Chrysler for their “self-dimming” 
rear-view mirror, which automatically de- 
presses if struck by following headlights. 

‘Their rather timid approach to an oval 
steering wheel also promises some hope 
for improving the cumbersome and obso- 
lete wheels now current. 

The entire Chrysler line’s pushbutton 
controls for heater-air-defroster offer a 
welcome simplification of an operation 
heretofore too involved for a busy driver. 

@ Ford (and Edsel’s) aluminized muf- 
fler for longer life is a needed advance. 
Not enough thought has been given to the 
relation between small carbon-monoxide 
leaks and the steady increase in sleepy- 
driver accidents on the superhighways. 

® Mercury's windshield wipers, work- 
ing in tandem to eliminate the center 
blind spot, deserve honorable mention. 

With a lower cowl and the largest wii 
shield in the field, the forward vision 
in this car is now excellent. Leg room in 
front is also fine, with the transmission 
hump reduced by moving the engine for- 
ward and canting it somewhat. 

© General Motors can take bows for its 
relocation of the transmission quadrant 
on the instrument panel; and for its adop- 
tion of electric windshield wipers, long a 
Chrysler feature. 

Debits. On the other side of the ledger 
it is discouraging to find such a paucity 
of rear-seat leg room in Chrysler models 
below the Imperial. The feet, especially, 
are still pinned beneath the front-seat 
structure as in last year’s models—a seri- 
ous confinement in case of accident, es- 
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| A Safety Expert Looks at the 'S9 Cars 
pecially in a rollover. Believe it or not, 
there is as much leg room in the back of 
a Lark or a Rambler as in a Dodge or 
| De Soto—practically as much as in a 
| Mercedes-Benz or a two-door Cadillac. 
| And you can get into or out of a Lark or 
a Rambler without knocking your hat off 
—or stumbling over the high rail that sur- 
rounds the deep well in all GM models. 
Finally, in all except the Chrysler lines, 
rear-view' mirrors are still inadequate, 
largely because of plunging roof lines. 
On the Rambler and the Lark, however, 
the postage-stamp size of the mirrors is 
a joke. More and more, the need for 
| some adaptation of the periscope prin- 
| ciple becomes apparent. 
| Safety design seems to be marking time 
in 1959. Genuine innovations are few; 
some truly basic things are still being 
ignored. The real problem is not so much 
that we have so many fatal accidents, but 
| that we have so many survivable accidents 


in which people are needlessly killed. 

More intelligent design is the answer. 
And this stark fact is making a deep im- 
pression on various legislators. Being law- 
makers and enforcers, they instinctively 
feel that the surest remedy is govern- 
mental regulation. 

A safety program. Self-policing is 
much healthier than bureaucratic restric- 
tions. So perhaps we should focus our 
hopes for improvement on the remarkable 
story of the Underwriters Laboratories 
and what they have done for product 
safety in electrical and other fields. 

Why shouldn't the automobile insur- 
ance companies, who have so much at 
stake, set up a safety agency for cars com- 
parable to UL? It might be under the 
auspices of the Society of Automotive En- 
gineers—a much more logical group than 
the National Safety Council or the Bu- 
| reau of Standards, both of which have al- 
| ready been formally suggested. It would 

issue an impartial label of approval that 

couldn’t be bought for any price or in- 

| fluence, but would be available at cost 
when earned. 

| Lack of this label would soon be a 
thorn in the side of any Detroit sales 
manager. And if that lack would subject 
the manufacturer to a damage suit for in- 
juries clearly attributable to inferior de- 
sign, we would have truly crash-safe cars 
in jig time. END 
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The Baffling Problem of Brake Fade 
[Continued from page 109) 

perience shows that somewhat less lining 
length than the maximum that could be 
crammed inside a given drum usually 
works better. And, of course, the lining- 
area criterion is completely untenable 
when it comes to disk brakes, where the 
rotating disk is clamped between two 
comparatively small spots of lining mate- 
rial. 

A better generalization, many contend, 


| is a rating based on swept area (area of 


the drum or disk that the lining comes 
in contact with). 

Brake-operating mechanisms have not 
changed basically for the last 25 or 30 
years. Most makers use a self-energizing 
type that borrows energy from the for- 
ward motion of the car to supply a big 
part of the braking effort. 

‘A wedging action of the primary shoe 
against the drum develops a force that is 
transmitted to the secondary shoe through 
a linkage. The secondary shoe actually 
furnishes between 75 and 80 percent of 
the total braking effort. The linings for 
the two shoes must have different char- 
acteristics to insure equal wear and con- 
sistent operation. 

Consistency, just about the most im- 
portant aspect of brake behavior, has 
been much improved recently. This has 
been done by careful tailoring of linings 
to give uniform friction under varying 
conditions, and by minor juggling of link- 
age geometry for precise control of the 
self-energizing action. 

Last year Mercury and Edsel added a 
clever device that automatically adjusts 
for lining wear when the car is braked 
while moving in reverse. Ford Motor de- 
signers have been so pleased with the im- 
proved consistency that they have added 
this feature to the Lincoln for '59. 

Chrysler is the dissenter on self-ener- 
gizing brakes. While they do actually 
get some servo action from the wrapping 


| effect, they prefer to use individual actu- 


ating cylinders for each shoe in their 
front wheels rather than multiply the self- 
energizing force by a linkage. 

Power brakes are popular, but they 
don’t solve basic braking problems. They 
won't stop you any quicker, nor help one 
whit when your brakes fade away on a 
long downhill run. They simply let you 
stop by tipping your toe into the brake 
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fling Problem of Brake Fade 
pedal instead of using your leg muscle. 

What's ahead? Every engineer I talked 
to agreed on one point: Drum brakes will 
still be around for a long time. Those 
wonderful disk brakes, which the self- 
styled experts keep heralding, aren't a 
Panacea. With disks you simply exchange 
one set of problems for another. Just 
about every advanced-design engineering 
section in Detroit has been working with 
disks. Opinions so far: fine for sports cars 
and airplanes where they are used by pros 
who don’t mind roughness, noise and 
frequent maintenance, but at their present 
state of development, the average Ameri- 
can car buyer would yell his head off if 
he had to put up with them. 

Forced cooling is also getting attention. 
Efforts have ranged all the way from 
wheel covers with turbine-like blades to 
elaborate systems for circulating liquid 
coolant through hollow brake shoes. All 
efforts of the former type have fallen 
short of success simply because car wheels 
don’t turn fast enough to get much fan 
action. The liquid-cooling schemes usual- 
ly involve using the brake lining in the 
drum with hollow iron shoes rubbing 
against it. So far, results have not been 
encouraging. 

Brake governors? Controversial even 
among engineers working for the same 
outfit, these gadgets automatically ease 
brake application on individual wheels 
when they start to lock. The idea behind 
them is to provide maximum stopping 
ability automatically by allowing peak 
brake application just short of causing 
skid. There is plenty of evidence that this 
dingus is being actively developed in 
Detroit, but those concerned are being 
close-mouthed about details. However, 
full reports are available on tests run 
in England on such a device and it 
has shown up on GM’s dream car, Fire- 
bird III. 

Engineers from two different companies 
told me that, in their opinion, the next 
notch upward in brake capacity when it 
is needed will come from integrally cast 
aluminum-alloy drums and wheels. They 
believe that this big jump in heat capacity 
and effective cooling surface will take 
care of their needs for the foreseeable 
future. END 

Next Month: How to be a smart buy- 

er when you need a brake-repair job. 
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Irwin Speedbor “88” 
most revolutionary bit In y 


Irwin's Exclusive Hollow Ground 
Point and spade-type cutters bore 
ster, deeper, cleaner with less 
wer. Try the Speedbor "88" in your 
small 44” electric drill or drill press 
and see. Get smooth, effortless cutting 
action In hard or soft woods, plaster, 
plywood, plasties — even hardrock |, eech,, 
Inaplet Forged in one piece from solid |" | 

bar of high carbon steel, hardened | $1.25 
full length to stay sharp. And remem- each 
ber... the hollow }y"t0l%s" | 
ground point is ex- 
clusive with Irwi 
Speedbor “88 
Buy individual 
sizes oF sets from 
your independent 
hardware dealer. 


No. 886-R plastic roll 
sat of 6, sizes %6" to 
1, only $4.50 
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© screw divers © screw diver bits 
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electric tools 
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Sizing Up the New Wagons 
[Continued from page 88) 
stores it under the fender behind the 
right rear wheel. Ford stores it under 
the floor. Chevrolet stores it under the 
floor in its six-passenger versions, but 
in its nine-passenger wagons, you find it 
upright on the starboard side at the rear. 

“See?” say the Ford people looking at 
Chevrolet. “That’s what comes of facing 
that third seat south—no room under the 
floor for the tire.” 

“See?” say the Chevrolet people looking 
at Ford’s partly storable seat. “That comes 
of making the seat face north.” 

“See?” chorus the Ford and Chevrolet 
people, looking at Plymouth’s spare. “It’s 
all dirty. That’s what comes of carrying 
it exposed like that.” 

Four-door, sedan-like wagons will con- 
tinue to grow in popularity. The two-door 
wagon used to be the industry’s standby. 
(The manufacturers rationalized the de- 
sign by saying, “No rear doors for the 
kids to fall out of.”) Now Chevy has only 
one two-door model left in its line as 
against three flavors in its more popular 
four-doors. Plymouth sold more four- 
doors than two-doors in '58. Ford was 
an exception. 

The sales curve. Wagons will continue 
to grow in popularity, period. Edward 
N. Cole, Chevy's general manager, esti- 
mates that it won't be long before every 
fifth, or even every fourth, car off the 
industry's production lines will be a 
station wagon. In 1958, Plymouth’s wag- 
ons outsold its most popular sedan. Better 
than one car out of every four produced 
by Plymouth was a wagon. For the current 
model year, Plymouth is prepared to de- 
vote 40 percent of its facilities to wagons. 

Prices. You guessed it. They’re up 
again. As a buying guide, here are com- 
parisons between the lowest-priced sedans 
and the lowest-priced wagons put out by 
Chevy, Ford and Plymouth, including the 
federal excise tax and dealer handling 
but no freight or other taxes: 

Sedan Wagon 


Those are pretty bare wagons. If you 
bulge with coarse-denomination currency, 
you can pay more than $4,000 for, say, 
the snobbiest Plymouth wagon fitted out 
with all the options. END 
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- SUDS! SCRUBS! 
- RINSES! 


Is yours one of the 20 million 
homes with kitchen sink 
sing sprays of the 
"automatic" type—those 
with a thumb contro! 
that turng the spray on 
and off? You can now 
replice any thumb= 
eyntrol spray with 
Disn-Quik— the newest 
automatic spray! 
‘Attaches 10 existing hose 
in seconds? Dish-Quik. 
not only rinses but suds and 
Scrubs, For fast dishwashing and dozens of dally 
Kitchen chores: Only $9.05 at plumbing and 
hardware stores. Write for free booklet on how to 
Fepiace and repair any automatic spray OF hose: 


AUTOMATIC SPRAY SERVICE CENTER 


REPLACES ANY 
SPRAY WITH A 
THUMB CONTROL! 


CLOGGED SEWERS? 
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COSTLY PLUMBING BILL— 
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Shantes All Circular Saws 
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Boosting Your Output of Good Ideas 
(Continued jrom page 129] 
ner for dessert. A more prosaic example 
is the bicycle repairman who got publicity 
and doubled his business by staging races 
for the kids. 

Down-to-earth ideas about solving com- 
mon problems can be very effective. So 
can fanciful ones like edible dishes. You 
won't know until you try them. And you 
can’t try them until you force your brain 
to produce them. That's the important 
thing to remember. 

You can set up brainstorming sessions 
where you work, Or set them up with the 
men in your car pool, your wife or your 
neighbors, to tackle everything from 
boosting your neighborhood to winning 
suggestion-box awards. 

‘The best brainstorming group includes 
people with different personalities and 
backgrounds. If possible, bring in some- 
body who doesn’t know anything about 
the problem at hanc—your wife, for ex- 
ample, on a semitechnical or business 
problem. 

She probably won't know certain things 
are impossible, so she'll suggest them— 
and maybe they'll turn out to be possible 
after all. 

You can brainstorm by yourself. Groups 
produce the most ideas, simply because 
more creative heads are at work. But ac- 
cording to some researchers, you yourself 
will create more and better ideas when 
you are alone. Yale University Prof. Don- 
ald W. Taylor found that lone thinkers 
turned up twice as many ideas per person 
as people in groups. What’s more, the in- 
dividuals’ ideas were as original and use- 
ful as the groups’. 

Another kind of idea-getting system, 
first developed at Hotpoint Co., is called 
“reverse brainstorming.” In this system, 
criticism isn’t ruled out; it’s emphasized. 
‘The idea is to look at something long and 
hard, then list as many things as you can 
think of that are wrong with it—including 
wild and ridiculous criticisms. 

For instance, suppose you figure you 
can make some money by inventing some- 
thing—an improved bicycle, say. Go out 
in the garage, sit down and ponder your 
son’s bike. Search out every detail that 
might possibly cause trouble. Follow the 
usual brainstorm rules: quota, deadline, 
no judgment of ideas. Very possibly you'll 
come up with an idea for improving the 
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Fack UP Your troubles 
git a SlOuy drill kit.-- 
a 


CHECK THE YELLOW PAGES OR WRITE TO 
ERTSON & CO., INC. © sioux ciTY, 1OWA, U.S.A 


PEEL OF PAINT... 


Heavy-Bodied KLEAN-STRIP 


PAINT REMOVER 


For wash-off or scrape-off use. Strips many coats 
of any finish with one application, leaving sur- 
face clean, dry, ready for new finish. Non-in- 
flammable and needs no neutralizing. Takes the 


Boosting Your Output of Good Ideas 
bike—something that was blocked in 
other minds. 

Still another system was developed at 
MIT by Prof. John E. Arnold. Its main 
purpose is to get you into the habit of 
thinking along untried, unorthodox paths. 

Arnold told his industrial-design stu- 
dents to imagine a planet named Arc- 
turus IV. This planet has a gravity 11 
times Earth’s, a methane atmosphere, 
ammonia seas, Its inhabitants are man- 
like creatures with two Earth-type eyes 
and one X-ray eye, three-fingered hands, 
fragile bones, and so little dexterity that 
they’d kill ‘themselves in minutes if 
handed the wheel of your car. Arnold’s 
students were assigned the job of design- 
ing products to sell on Arcturus IV. 

‘This kind of exercise gets you used to 
traveling in totally new regions of 
thought, Paradoxically, that’s where 
you'll often find the best ideas. END 

This is the fifth article in a series on 
the Science of Personal Success. The 
next will appear in an early issue. 


Solutions to Mental-Block Problems 


1 Fill the three-quart bucket with water 
from the six. Then hold the three over the 
six. Sink the two-quart bucket to its brim in 
the three. Two quarts of water will be dis- 
Placed from the three, leaving one quart. 
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MINNEAPOLIS 14, MINN. 


Sure, you have to move the pencil six times. 
But the requirement was for five straight 
lines. You were forbidden to backtrack or 
lift your pencil, but there was no rule against 
drawing a line in two segments. 
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Loosens Rusted Bolts 


nuts, screws, “frozen” parts! 


LIQUID 


"The super-penetrating rust 
solvent that quickly loosens 
rust and corrosion. 

AT HARDWARE STORCS, GARAGES 
SERVICE STATIONS, EVERYWHERE 


RADIATOR, SPECIALTY CO. 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—Relieves Pain 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain—with- 
out surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 

‘The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

‘This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee. *Reg. US. Pat. Of. 
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New Cat Tractor 

[Continued from page 147] 
fatigue resistance). Con rods were rede- 
signed around the big end to carry the 
30-percent higher gas pressures of the 
turbocharged engine. Fatigue resistance 
of the aluminum bearings was raised with 
steel backings. Oval pistons (long used 
in auto engines to counteract stress dis- 
tortion) make a first appearance in D8s. 

An integrated hydraulic system feeds 
the steering clutches, brakes and trans- 
mission from a common sump, filter and 
pump. The hydraulic controls make the 
big machine a pleasure to drive. More 
important, they reduce operator fatigue 
—no small factor, since as many as 
5 starts and stops have been clocked 
just eight minutes of tractor operation. 
The Caterpillar oil clutch is actually 
a disk type, with sintered-bronze pressure 
facings. A Continuous flow of oil through 
the plates lubricates and cools them, gi 
ing long life to one of the most over- 
worked units in any crawler. A hydraulic 
booster goes into action automatically to 
engage or disengage the clutch. 

I tried the controls with the hydraulic 
system dead. The clutch lever took most 
of my strength to latch over. The brake 
pedals felt rock solid. 

‘As in other crawler tractors, the two 
track frames pivot on the centerline of 
the drive sprockets, letting the front ends 
“walk” up and down over rough ground. 
Some chassis weight rests on an equalizer 
bar set crosswise at the middle of the 
machine and mounted in rubber. 

Made with either torque-converter 
drive or conventional transmission, the 
D8 has double instead of single reduction 
in the final drive to the track sprockets. 
Ground pressure on the 24-inch-wide 
track shoes is only 9/4 pounds per square 
inch—not very much more than on your 
own feet. (If you weigh 180 pounds, you 
load one shoe sole about seven p. 

Computers did their share in planning 
the new machine. Calculating loads on 
con rods at various engine speeds, a job 
that would take a mathematician months, 
can be done in a few hours. The action 
of a new valve train can be set up experi- 
mentally on the computers before a piece 
of metal is shaped. 

“Some day,” said Tom Geselbracht, “we 
may be able to compute a whole earth- 
moving job on these machines.” END 
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Babies to Order 
[Continued from page 152] 

but only so far as the paper’s circula- 

tion was concerned. 

In theory, however, something of this 
sort might be possible. The difference in 
electrical properties on the sperm surface 
should produce slight differences in chem- 
ical behavior. In fact, Dr. Shreder claimed 
that by intramuscular injection of sepa- 
rated sperm into rabbits she could produce 
antibodies against X-carrying sperm or 
Y-carrying sperm at will, and that a fe- 
male rabbit with antibodies against one 
type of sperm could be made pregnant 
only by the other type. In this way she 
claimed to control sex without artificial 
insemination. No one has yet confirmed 
this. Both Dr. Gordon and Dr. Lewin 
expect, however, that within a few years 
some method for sex control without arti- 
ficial insemination will be worked out. 

One exciting possibility of sex control 
is to wipe out hereditary defects, such as 
the dread bleeding disease hemophilia, 
that are transmitted by the X chromo- 
some. 

Birth control. Finally we come to the 
third part of the problem, birth control. 
Like control of sex, this is an old interest 
of the human race that can be traced 
back to the ancient Egyptians. But now 
it is swiftly assuming new importance 
| because a “population explosion”— 
brought on through medical and public- 
health advances—threatens increasing 
food shortages in many parts of the world. 
World population, now more than 2.5 bil- 
lion, is increasing at the staggering rate 
of about 35 million a year. Some coun- 
tries may double their population in the 
next 30 years. World food production is 
increasing at a much slower rate. 

Birth-control methods now available 
are quite reliable when used by educated, 
conscientious couples with access to medi- 
cal advice. But they are not very satis- 
factory for the poorly educated masses of 
impoverished nations like India or In- 
donesia. Methods much simpler and more 
acceptable to social customs around the 
world have long been sought. That’s one 
main reason why there’s been intense in- 
terest in the recent work of Dr. Gregory 
Pincus of Worcester, Mass., and Dr. John 
Rock of Boston to develop a “contra- 
ceptive pill.” 

How the new pills work. The pills 
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Babies to Order 
contain progestins, compounds acting like 
the ovarian hormone progesterone, which 
is normally secreted during the second 
half of each menstrual cycle. The proges- 
tin pills, like natural progesterone, sup- 
press ovulation. If no egg is released, a 
woman can’t become pregnant. To use 
the pills, a woman simply takes one a day 
for 20 days during each menstrual cycle, 
starting on day five (counting the first 
day of menstruation as day one). The 
last pill is taken on day 24, and usually 
she menstruates three or four days later, 
During the entire cycle she is non-fertile. 

How effective are the pills in prevent- 
ing pregnancy? At present there are con- 
flicting reports. An experiment in Puerto 
Rico with about 300 women showed amaz- 
ingly high reliability, with no pregnancies 
during two years among those taking the 
pills exactly as directed. (There were 
a few pregnancies among women who 
skipped an occasional pill.) 

A later study in Los Angeles gave 
somewhat less striking results. Even so, 
the findings are significant. 

What about harmful side effects? So 
far there is no definite sign of anything 
serious, though some women experience 
nausea or headache. Women who have 
stopped the treatment have quickly dem- 
onstrated that there’s no permanent de- 
crease in fertility. If anything, in fact, 
the pills have the opposite effect. Taking 
progestins for a few months seems to help 
in some types of sterility. 

‘The procedure is still quite new, how- 
ever, and many doctors fear that harmful 
effects may appear if progestins are taken 
regularly for several years. Here’s what 
one leading authority, Dr. Allan Barnes, 
Chairman of the Department of Obstetrics 
and Gynecology of Western Reserve Uni- 
versity, has said: “I have asked many of 
my friends in physiology whether they 
would put their wives on such a steroid 
pill for any length of time—if their wives 
were 22 years old, say, and still wanted a 
family in the future. I have yet to find 
one who would.” 

Pharmaceutical firms are cautious as a 
result, and the pills are available on pre- 
scription only. 

No matter how effective these pills 
eventually turn out to be, they aren’t an 
answer to the world population problem. 
One important drawback is expense; 
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Babies to Order 
treatment now costs about $10 a month. 
Also, the need for taking a pill every day 
20 days in a row is a drawback for 
widespread use. Something that could be 
taken once each menstrual cycle would be 
much more acceptable. 

The outlook. So a great many other 
approaches are now under investigation, 
and researchers expect major advances 
within the next few years. The reason 
why expectations are so high is the same 
reason that makes the sterility problem 
so tough: the many links in the chain. In 
birth control, instead of having to keep 
the whole chain in repair, the problem is 
merely to break any single link. 

Dr. Abraham Stone, world-famous au- 
thority on birth control, has listed the 
three most important areas of present 
research effort: 

1. Improved chemical sperm-killing 
preparations for vaginal use. 

2. Better preparations to be taken by 
mouth, or injected intramuscularly. 

3. Improvement in the rhythm or “safe 
period” method. 

This last is of particular interest be- 
cause it is the only birth-control method 
approved by the Roman Catholic Church. 
The “safe period” is based on the linked 
facts that sperms ordinarily die within 
two days if they do not reach an egg; eggs 
die within a day or two after ovulation 
if not fertilized. Pregnancy is thus highly 
improbable if there are no sexual rela- 
tions for a period covering two days be- 
fore ovulation to two days after. 

‘One problem is to know when ovulation 
is going to occur. Usually it comes on 
the 14th, 15th, or 16th day before the 
start of the next menstrual period, but 
it may occur in almost any part of the 
cycle. So what researchers seek is a 
simple, inexpensive test by which a wom- 
an can tell two days ahead of time when 
she is going to ovulate; or a hormone 
treatment to make the menstrual cycle 
more regular. 

In short, in the age-old problems of 
human reproduction, science is advancing 
with the same astonishing swiftness as in 
rocketry and atomic energy. And though 
biochemistry and physiology aren’t as 
spectacular as an A-bomb test or a moon 
shot, they may prove a great deal more 
significant for the future of the human 
race. END 
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How Nautilus Hit the Bull’s-Eye 
[Continued from page 164) 

this several times, and proved its inertial 

navigator to be true, but such oppor- 

tunities could not be counted on.) 

Half a world away. On the other hand, 
there was no likelihood that the inertial 
navigator would be perplexed about its 
position. Apart from the fact that it was 
immune to the wiles of magnetism, it was 
navigating, literally—as if it were half a 
world away. For the special purpose of 
transpolar voyages, the NGA was set up 
to navigate by a unique grid of geograph- 
ical coordinates, twisted 90 degrees from 
the normal. On this imaginary grid, lati- 
tudes and longitudes changed places. In 
the mind’s eye of the N6A, the equator 
ran through the poles, and a line con- 
necting the poles lay on the old equator. 

This arbitrary arrangement was made 
because there is never any doubt about 
the direction of east and west at the 
equator, whereas longitude shrinks to zero 
at the poles. It made no difference to 
the inertial navigator, which uses no com- 
pass anyway. 

Wandering gyroscopes. The Nautilus 
crew celebrated with solemn dignity its 
momentous arrival at the topmost point 
on earth, and then the sub moved con- 
fidently on to open water on the other 
side of the world. When it got there, after 
traveling 1,830 miles and 96 hours sub- 
merged, it’ was only a few miles away 
from its precise destination. It might 
have hit the spot on the nose if gyro- 
scopes, even the best of them, didn’t wan- 
der slightly during a period of days. By 
riding on an incredibly thin layer of gas 
instead of orthodox bearings, they can be 
held in place even more rigidly. Autonet- 
ics has been experimenting successfully 
with this technique, and it will be used on 
navigators in future missile subs. 

With an inertial navigator aboard, no 
ship need ever get lost, no matter how 
long storms hide sky and shore or even if 
its radio fades and dies. And if scientists 
are correct in predicting that there will 
some day be submarine tankers and 
freighters, inertial navigators will doubt- 
less guide them all. For no other kind of 
navigation is accurate near the North 
Pole, and that’s the shortest route for 
many journeys—6,000 miles shorter, for 
instance, than the present sea lanes be- 
tween Tokyo and London. END 
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Amazing Fluorocarbons Promise Stainproof Clothing 
[Continued from page 120) 


ic bomb. Early in 1941, leading fluorine 
chemists were called in to find a way 
around a formidable roadblock in the 
atomic program. 

Here was the problem: To make the 
bomb, the fissionable uranium-235 had to 
be separated from the much more plenti- 
ful U-238, and plans were drawn up for a 
“gaseous-diffusion plant.” This called for 
combining the metal with fluorine, creat- 
ing a gas from which the U-235 could be 
gradually “strained” by passing it through 
thousands of special filters. More thou- 
sands of leakproof pumps and valves 
would be needed, but all known gaskets, 
seals and lube oils would melt before the 
wild fluorine compound. The fluorine ex- 
perts had the answer: Fluorine could be 
caged only by another compound of fluo- 
rine itself. 

First, a half-thimbleful. Dr. Joseph H. 
Simons, of Pennsylvania State College, a 
brilliant pioneer in fluorine chemistry, 
was known to have made a small vial of 
the needed compound. From him, the 
Columbia team got a precious half- 
thimbleful of clear liquid which they 
code-named “Joe’s Stuff” for security 
reasons. It was tested, and it worked. 

But tons of the stuff, in liquid and solid 
form, were needed if the diffusion plant 
were to work. First, more was needed for 
testing. So the handful of scientists turned 
a laboratory in Havemeyer Hall into a 
small pilot plant to make a batch of the 
plastic. It was highly hazardous; fires 
were routine. More space was obtained, 
and in a few months about 100 pounds 
were made, Further tests checked out, and 
the task of making the material in bulk 
was turned over to several companies. 

Today, three big gaseous-diffusion 
plants, one of the greatest engineering 
triumphs of history, turn out most of the 
free world’s enriched uranium, used both 
in weapons and in the new atomic power 
plants. Thousands of fluorocarbon parts 
make this possible. 

Dr. Simons went on to invent a new 
electrolytic process, which works some- 
thing like a storage battery, for making 
the new plastics material. It is a tall tank 
with two entrance pipes. Through one 
flows a hydrocarbon—perhaps a lube oil 
—to be converted into the new material. 
Through the other comes a fluorine com- 
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pound. An electric current strips the weak 
hydrogen atoms from the oil and puts the 
tough fluorine atoms in their place. The 
fluorine atoms form an impregnable wall 
around the molecule, giving it superior 
strength. 3M bought the Simons patents, 
and built a plant in which scores of the 
tanks turn out fiuorocarbons. 

Like all new chemicals, fluorocarbons 
are expensive. But raw materials are cheap 
and plentiful, and experts agree that they 
should follow the usual trend of lower 
prices with greater production volume, 
opening the way for much wider use. Du 
Pont has increased Teflon production 
eight-fold since 1950, and is now increas- 
ing plant capacity to double today’s pro- 
duction by 1960. 3M has equipment to 
double production. 

Future full of fluorocarbons? Fluoro- 
carbons are not merely a new plastic; they 
are a whole new field of chemistry with 
infinite ramifications and possibilities. For 
each of the many thousands of hydro- 
carbon products on the market—includ- 
ing petroleum and coal products, plastics, 
natural and synthetic rubbers, drugs, dyes, 
explosives, paints, varnishes and insecti- 
cides—hundreds of fluorocarbons can be 
made by substituting fluorine atoms for 
all or some of their hydrogen atoms. It 
would take a hundred chemists a century 
to make a fair start on the job. 

Dr. Simons, who is continuing his fluo- 
rine research at the University of Florida, 
likes to speculate on the great future of 
his favorite element. He foresees fluoro- 
carbon wall coatings—paper, paint or var- 
nish—that will resist fire, vermin, dirt and 
fading; long-lasting, non-oxidizing out- 
door house paint in any color; a sealed 
automobile engine with permanent fluoro- 
carbon oil; a permanent liquid for the 
cooling system that will not freeze or rust 
the radiator, and 100,000-mile tires made 
of fluorocarbon rubber. Scientists have 
only begun to consider the physiological 
and biological uses, he says, and some day 
we may have a battery of fluorocarbon 
drugs with unique therapeutic properties. 
Among the millions of untried combina- 
tions that lure the research chemist, many 
will have no immediate use, but it is as 
certain as tomorrow’s sunrise that some- 
where in the lot, priceless new bonanzas 
await the pioneer. END 
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